LA
W,

0035169

FEB ! ¢ U4
- N ENGINEERING DATA TRANSMITTAL

Page 1 of /

601627

1. EDT

Qb \D

3.

' 2 :'G : ;/:_: ’ ;‘7
Signatura af EOT
Originator

2. To: (Receiving Organization) 3. From: (Originating .Drganizntion) 4. Related EDT No.:
Distribution Remediated Waste Projects N/A
24700
5. Proj./Prog./Dept./Div.: 6. Cog. Engr.: 7. Purchese Order No.:
W-296 M. A. Casbon N/A
8. Originator Remarks: 9. Equip./Component No.:
This EDT transmits the Trench Operations Sequence N/A
Engineering Study for release. The study was prepared by 10. System/Bldg./Facility:
Golder Associates for Remediated Waste Projects. ERDF
11. Receiver Remarks: 12. Major Assm. Dwg. No.:
N/A
13, Permit/Permit Application No.:
N/A
14. Required Response Date:

N/A
ﬁ
1£I]T\ 18) Documant/Drawing No_ SE"“ ?E‘:.' (61 T o‘;r::::t:::n of Data IT::QT ::’E:??‘ ;{;‘:{_ :EE:-

mittal sition sition
.1 | WHC-SD-W296-ES-01. | 0 .Trench Operations . -4 2 1
Sequence Engineering
Study
16, KEY
Impact Level (F} Reason far Transmittal {G) Disposition (H) & {)
1. 2. 3, or 4 (sae 1. Approvasl 4. Review 1. Approved 4. Reaviewed no/comment
MRP 5.43) 2. Relaase 5. Post-Raview 2. Approved w/comment 5. Reviawed wicomment
3. Information 8. Dist. (Receipt Acknow. Required) 3. Disapproved w/comment 6. Raceipt scknowladged
(G) a | 17 SIGNATURE/DISTRIBUTION G| w
) (Ses Impact Level for raquired signaturas)
'::: Disp. {J1 Name {K) Signature (L} Date (M} MSIN 1)) Name (K) Signature (L) Data (M} MSIN "::: Disp.
4, 1 Cg:g.Eng. rl A. fasbon / A5-56 '1‘34,58783’
2 A ¥ C«/é\ﬂ— {/z 7 Y A 0{1
4, | 1 | cog_mgr. v. R g0 AS-56 ‘_sf * P,
2 &? / /o9 /P o oo 1004
QA i 77 Q -.ﬁ..
Safety ?3‘ TE"CEQMWéo__— 3;'
Env, \":\ - N /
. ——\T"“i‘@‘?r
18. 19.

Data

Authorized Rapresentative Date
for Receiving Organization

Cognizant!Project Outs

Engineer's Manager

21. DOE APPROVAL (if required)
Ltr. No.

[1 Approved

[1 Approved w/comments

{] Disapproved w/comments

BD-7400-172-1 (07/91})




-THIS PAGE INTENTIONALLY
LEFT BLANK



Date Received:

/- 7-Fef OV

ORIGINA
UHIGINAL |
INFORMATION RELEASE REQUEST Asieiadil

Complete for all Types of Release

Claasification/Unclassified Controlled
Nuclear Information

(1 [x]

Purpose ID Number (inctude revision, volume, etc.)

4] Speech or Presentation 9] Raference WHC-SD-W296-£5-01, Rev. 0

{1 Full Paper [Check x1 Technical Report '

only one 8] Thesis or Dissertation List attachments.

(1 Summary sutfix) 8] Manual

(1 Abstract 0 Brochure/Flisr N/A

[1 visual Aid [ Saftware/Database B o e red
(4] Speakers Bureau 9} Cantrollad Document vate Kelease kequired
1 Postar Session u Other
{] Videotaps 1 / 14/93
ritte Trench Operations Sequence Engineering Study ll'JrElassif‘ed Category lmaft 4

- eve
New or novei (patentable) subject matter? [X] No [ ] Yes Inf:rmation recsivad fram others in confidence. such as proprietary data.
It “Yas~. has disciosure besn submitted by WHC or other company? trade ascrots, and/or inventions?
[ ] No [ ] Yos Disclosure Nols). [X] Ne [ ] Yeu (idantity)
Copyrights? [X] No [] Yes Trademarks?
If "Yes", has written parmission bean granted? [X] no  [] vYes tidentity)
[]1 ne [] vesiattach Permission)
Complete for Speech or Presentation
Title of Conference or Meeting Group or Society Sponsoring
N/A N/A
Date(s) of Conference or Meeting | City/State Will proceedings be published? [ ] Yes [X] No
Will materiai ba handed aut? {] es [x] e
Title of Journal
CHECKLIST FOR SIGNATORIES
Review Required per WHC-CM-3-4 Yes No Reviewer - Signature Indicates Approval
Name (printed) Signature Date

Patent - General Counsal

[x]
[x]

Legai - General Counsel

L] MM LT e f0% [o7|
[ 7

Applisd Technology/Export Controlied
Information or International Program

(1 Ix]

WHC Program/Project

[x}
[]

(1
[x]

Communications

V. R. Dronen

/=&~

AL Program/Project

[x] (]

L o N
M. S. Collind [t bl w

Publication Services

[x] (]

o bivie G Cgugnee e el L

N — ;\A\_

34

Othar Program/Project

(1 [x]

Information conforms to all applicable requirements.

The above information is certified to be correct.

Yes Ng

Retferances Available to Intended Audience [X] [ ]
Transmit to DOE-HQ/Office of Scientific '

and Technical Information

[] [x]

INFORMATION RELEASE ADMINISTRATION APPROVAL STAMP

Stamp is required before release. Release is contingent upon resoiution of
mandatory commaents.

Author/Requestor (Printed/Signature) Date
intended Audience

[] Internal [] Spoq:rr External
Responsible Manag_er' (Pringkd/Sighatifre) Date
V. R. Drone -

Date Cancelled

l Date Disapproved

N

S e
VeV Ald

BD-7600-0562 (0B/91) WEF074

Part 1



THIS PAGE INTENTIONALLY
LEFT B




SUPPORTING DOCUMENT

1. Total Pages.112’”4

Project W-296, Environmental Restoratioch Disposal
Facility (ERDF), Slope Stability, Leachate
Generation Rates, Interim cover, Liner System,
Trench, Stacking Plan.

2. Title 3. Number 4. Rev No.
Trench Operations Seguence Engineering Study WHC~-SD-W296-es5-01 0
5. Key Words 6. Author

name: M. A, Casbon

‘)¢" ag-. ngffg-~

Sighature

Organization/Charge Code 24700/J247A

7. Abstract

aspects include: waste and Tiner slope stability, a
considerations, and the need for a low permeability

This document evaluates several aspects of trench operation for the ERDF. These

filling plan based on stability
interim cover.

direct, or
contracts. This
i emd

_ .. for public release unti

PATENT STATUS - This documen
advance of patent clearance,~1s made a
for use in perfo " of wWork under
U.S. Department o i i

its contents

le in confidence solely
ntracts ulth the

e before patent approval for such reiease or
ed, upon request, from the Patent Counsel, U.5. Depart
of rgy Field Office, Richland, WA.

DISCLAIMER - This report was prepared as an account of work
sponsored by an agency of the United States Government. Neither the
United States Government nor any agency thereof, nor any of their
employees, nor any of their contractors, subccntractors or their
employees, makes any warranty, express or implied, or assumes’ any
legal liability or responsibility for the accuracy, completeness, or
any third party's use or the results of such use of any information,
apparatus, product, or process disclosed, or represents rhat its use
would not infringe privately owned rights. Reference herein to any
specific commercial product, preocess, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favaring by
the United States Governant or any agency thereof or its
contiactors orf subcontractors.” The views and opinions of authors
expressed harein do not necessarily state or reflect those of the

United States Government or any agency thereof.

RELEASE STAMP

EBHOR e
BUBLIC RELEASE

GFFIC:2. PELERSE (73"
!%irf' \\j?)

AL cep 11 1094

#Hy0

9. Impact Level 4

A-6400-073 (11/97) (EF) WEF124




THIS PAGE INTENTIONALLY
— LEFT BLANK



WHC-5D-W296-ES-01, Rev. O 11/93

TRENCH OPERATIONS SEQUENCE
ENGINEERING STUDY



THIS PAGE INTENTIONALLY
LEFT BLANK



WHC-SD-W296-E5-01, Rev. O 11/93
CONTENTS
1.0 INTRODUCTION ..ottt i e e e et e et e e 1
2.0 STABILITY CONSIDERATIONS . ... . ... e 3
21 FAILUREMODES ..................... e 3
22 MATERIAL STRENGTHS ... .. i i e 3
23 STABILITY EVALUATION .. ... e e 6
2.3.1 Sideslope Subgrade Failures ....................... ... ... ... 7
. _—._._ 232 Liner/Qperations Layer Sideslope Sliding .................. ... 7
233 Waste Operational Slopes . ... .......... .. ... ... ... ....... 7
234 WasteSlips Along Liner . .............. ... .. ... oo, 8
24 STABILITY CONSTRAINTS ON WASTE CONFIGURATIONS ............ 8
3.0 CONCEPTUAL FILL PLAN ... ...t 9
3.1 INITIAL STACKING PLAN . ... e 11
3.2 GENERAL STACKING PLAN . ... ..ot i 18
3.3 OPERATIONS/CONSTRUCTION INTERFACE ....... ... ... ... ...... 18
3.4 MINIMAL STARTUP REQUIREMENTS . ...... ... ... .. .. ... 22
3.5 FIVE-YEAR OPERATING PLAN ... .ot 22
4.0 INTERIM COVER REQUIREMENTS .. ... ... ... ... 24
4.1 LEACHATE GENERATION RATES .......... ... ... ... ... ... ... .. 24
42 LEACHATE TREATMENT COSTS .. ... oot i 24
43 LOW-PERMEABILITY COVER COSTS ... .. it i 4
4 RESULTS ..ot e e e 25
50  SUMMARY AND.CONCLUSIONS . .. ...c.oviiiiiiinaranniniinnnann. 27
6.0 REFERENCES . ... e e 28

APPENDIXES:

A - Stability Calculations
B-  Waste Capacity

C- Leachate Generation
D- Interim Cover Costs

FIGURES:

1-1.  ERDF Liner System Section . .. ... ... ... ... . . ... ., 2
2-1.  Schematic Diagrams of Potential Failure Modes . ... ... ... ... .......... .. 4
3-1.  Trench Filling Sequence, Prior to Waste Placement . ... ... ... ....... ... .. 10
3-2.  Trench Filling Sequence, Stage 1 .. ... ... ... ... ... .. ... ... ... . 0., 12
3-3.  Trench Filling Sequence, Stage 2 . . ... ... ... ... . . ... .. 13
3+ Trench Filling Sequence, Stage 3 .. ... ... .. ... .. ... . . 14
3-3.  Trench Filling Sequence, Stage 4 . . ... ... ... .. ... ... 15



WHC-SD-W296-ES-01, Rev. 0 11/93

CONTENTS (Cont.)

FIGURES (cont):

3-6.
3-7.
3-8.
3-9.
3-10.
4-1.

Trench Filling Sequence, Stage 5 . ............... ... ... i i, 16

Trench Filling Sequence, Stage 6 . ............ ... .. ... . iy, 17
Trench Filling Sequence, Stage 7 ... ......... ... ... . i i ., 19
Trench Filling Sequence, Stage 8 ... .......... .. ... . ... . i i i, 20
Trench Filling Sequence, Stage 9 ............. ... ... ... i 21

Interim Cover Costs

i



WHC-SD-W296-ES-01, Rev. 0 11/93

TRENCH OPERATIONS SEQUENCE ENGINEERING STUDY
FOR THE ENVIRONMENTAL RESTORATION DISPOSAL FACILITY

1.0 INTRODUCTION

The production of plutonium and related activities since 1943 have resuited in
significant environmental (primarily soil) contamination on the Hanford site. The
Environmental Restoration Disposal Facility (ERDF) will serve as the disposal facility for the
majority of wastes excavated during remediation of waste management sites in the 100, 200,
and 300 areas of the Hanford facility. The initial work was designated by Westinghouse
Hanford Company {WHC) as Project W-296, and is defined as the design and construction
of facilities for the disposal of waste generated through the year 2001. Only waste from the
100 and 300 Areas will be disposed of in W-2%6.

The disposal facility itself is planned as a single large trench (landfill), referred to as
the area fill trench. The trench will be approximately 9,000 feet long, 1,000 feet wide at the
floor, and 70 feet deep, with 3H:1V (horizontal:vertical) sideslopes. It will be lined with a
double liner system to comply with RCRA Subtitle C requirements for hazardous waste
landfills. The sideslope liner system will consist of a 3-ft-thick low-permeability
soil/bentonite admix layer placed directly on the native soils, overlain by a synthetic
secondary geomembrane and geocomposite drainage layer, and a synthetic primary
geomembrane and geocomposite drainage layer. The liner system will then be protected
by a 3-ft-thick native soil operations layer. The base liner system will be identical, with the
exception that the geocomposite drainage synthetics will be replaced by gravel drainage
layers. The configuration of the liner system is shown on Figure 1-1, and is described in
more detail in COE 1993a.

This study evaluates several aspects of trench operation. Stability considerations to
prevent failure through the waste, liner, or subgrade are evaluated in Section 2.0. Based on
these considerations, a general filling plan is described in Section 3.0. The need for a low-
permeability cover over the filled portions of the landfill is discussed in Section 4.0.
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2.0 STABILITY CONSIDERATIONS

The allowable configurations of waste and access ramps within the trench are
constrained by the requirement to avoid instabilities of any sort within the waste, liner
system, or subgrade. Ultirnately, with the trench filled, there will be no potential for
instabilities of any sort except for minimal subsidence associated with ongoing settlement of
the waste (COE 1993a) During the filling operations, however, sliding within and through

H"IA hnnr :\mh:nm |¢ pmull\lo nnﬁar +|'\A |nﬂLencg n'F hn!-h I||“I"I=I=ﬂﬁﬂt" stan{: Ecade a:\r‘

dynamic earthquake loads. Stability constraints are evaluated below through use of
conventional methods of stability analysis.

2.1 FAILURE MODES

Failure modes to be considered during the operational stage include the following
(Figure 2-1):

. Sideslope subgrade failures (Figure 2-1 (a)).

*  Liner failures prior to waste placement (e.g., slippage of the
operations layer, Figure 2-1 (b)).

. Failure of the waste either entirely through the waste (Figure 2-1 (c))
or partially through waste and partially along the liner system
(Figure 2-1 (d); this includes both two-dimensional failures and three-
dimensional wedge failures).

. Failure of waste (Fig'ure 2-1 (e)) entirely along the liner s:ystern.

Stability must be considered under both static and dynamic loading conditions.
Static stability will be ensured by the use of defensible material strengths together with a
factor of safety of 1.5. Dynamic stability will be conservatively achieved by the use of a
seismic coefficient of 0.12g (DOE 1989) and a pseudo-static factor of safety of 1.1. The use
of these factors of safety is consistent with industry practice and standards for geotechnical
engineering. This approach has also been used for the Project W-025 Landfill, which has a
very similar lining system and is presently under construction in the 200 West Area of the
~-Hanford Site (Golder Associates [nc. 1992).

2.2 MATERIAL STRENGTHS

There are a variety of materials and interfaces to be considered, depending on the
failure mode being evaluated. Because the ERDF is in the early stages of design, site
characterization has not been completed and material specifications have not been
developed. However, this type of data has been developed for the Project W-025 Landfill.
Because the liner system and subgrade conditions for the ERDF are expected to be similar

to those at Project W-025, strength values should also be similar. The following data were
used for this study:
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Rotatonal Type Failure

7

o Fai (b) Infinite Siope Type Faiture
{a) Sideslope Subgrade Failure (eg. Operations Layer on Linef)

— . | p——
Waste Al S / / / |
{c) Failure Through the Waste Pile {d) Failure Through Waste and
Along Liner
Laterai Transiation
of Waste Filf

R4 ﬁ Composite Uner
. System
LN

{e) Failure by Sliding Entirely Along
the Landfill Liner System

923 £046.200/147310/11-29-83

Figure 2-1. Schematic Diagrams of Potentiai Failure Modes.
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. Subgrade: -

- Cohesion = 0
- Friction Angle = 28 degrees
- Source: laboratory testing (Golder Associates Inc. 1989)

. Liner Admix;

- Cohesion = 0
- Friction Angle = 36 degrees
- Source: laboratory testing (Golder Associates Inc. 1992)

» Admix/Textured Geomembrane Interface:

- Cohesion = 0

- Friction Angle = 27.5 degrees

- Source: required by Project W-025 specifications (Golder Associates
Inc. 1993) based on engineering analysis

. Operations Layer:

- Cohesion =0
- Friction Angle = 36 degrees
- Source: laboratory testing (Golder Associates Inc. 1992)

. Operations Layer/Geocomposite Interface:

- Cohesion = 0

- Friction Angle = 27.5 degrees ' _

- Source: required by Project W-025 specifications (Golder Associates
Inc. 1993) based on engineering analysis

. Geocomposite/Textured Membrane Interface:

- Cohesion = 0 A

-————-~Friction ‘Angle-=27.5 degrees
- Source: required by Project W-025 specifications (Goider Associates
Inc. 1993) based on engineering analysis

The above strength for the Geocomposite/Textured
Geomembrane interface represents achievable peak strength which
can be relied upon at relatively low levels of normal stress typical of
that which will be applied by the operations layer on the trench
sideslopes, i.e., a few hundred pounds per square foot. At higher

- normal stress levels, the strength of this interface is considered to be
more complex.

At high normal stresses, the load-deformation behavior of
textured geomembranes and geocomposites exhibits strain-weakening
or strain-softening behavior. This has been shown in large shear box
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(e.g., 12-in” square) direct shear testing, where peak friction angles of
25° to 30° are indicated for shear displacements of a few tenths of an
inch. With ongoing shear displacement, however, the strength

decreases as the fibers of the geotextile are progressively broken and
plucked from the geotext'i]e At interface shear d:splacements on the

shear boxes, the mterface shear strength has typ:cally reduced to a
friction angle of 16° to 20°. Recent testing of several textured
geomembrane/geotextile interfaces in a ring shear apparatus, which
has the ability to achieve very large interface shear deformations, has
indicated that true residual strengths can approach typically 12° to
14°, at relative shear displacernents in excess of one foot. It should be
assumed at this stage of design that similar behavior would be
exhibited by the textured geomembrane/geocompoaosite interface in the
ERDF. Accordingly, along the flat base of the liner system, the
available shear strength was assumed to be given by a friction angle
of 20°. Along the 3H:1V base sideslopes, where settlements during
construction will tend to mobilize higher shear stresses, there is the
potential for slippage and for the interface shear displacements to
extend well into the post-peak range. The tendency for this behavior
will depend on factors such as the angle of the sideslope, the specific
weight and compressibility of the waste, and the ultimate depth of
the waste. The area fill trench exhibits generally favorable
characteristics in this regard because of the relatively flat 3H:1V

“omom o - - -~ sideslopes, the presumed stiff character of the waste as a result of the

planned compaction to reduce settlements of the final cap, and the

limited height of the waste. However, it was assumed that residuai-

type friction angies can be mobilized beneath the sideslopes along the
* geornem raﬁe;geocompos:te interface, and consequently a friction

eiemiceeo = ....___angle of 14° has been use in this analysis. v

. Waste:

- Cohesion =0
- Friction Angle = 30 degrees

. ________ -5ource: conservative assumption for compacted granular fill

2.3 STABILITY EVALUATION

Stability anaiyses reported beiow have been performed using the computer program
XSTABL (Sharma 1991), employing the modified - Janbu method of slices. Where
appropriate, an analytical solution for the simplified infinite siope problem has also been
used.
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2.3.1 Sideslope Subgrade Failures

The stability of the 3H:1V subgrade slopes has been previously evaluated (Golder
Associates Inc. 1992). For a subgrade strength characterized by a friction angle of 38°, the
static factor of safety is 2.3 and the computed pseudostatic factor of safety for an equivalent
horizontal acceleration of 0.12g is 1.7. These values indicate that there is no concern with
either static or seismic stability for 3H:1V cut slopes within the subgrade.

2.3.2 Liner/Operations Layer Sideslope Sliding

Following construction of the sideslope and placement of the protective operations
layer, there is the potential for sliding within either the operations layer or the liner admix,
or at one of the liner interfaces. Such failures can be conservatively analyzed by assuming
an infinite slope model, with sliding parallel to the face of the slope. As noted abave, the
critical interface strength at these low normal stress levels is considered to be represented
by a friction angle of 27.5°. The calculated static factor of safety for a 3H:1V sideslope with
a strength of 27.5° is 1.6, and the corresponding pseudostatic factor of safety for an
equivalent horizontal acceleration of 0.12g is 1.1. These values indicate no static or dynamic
stability concerns with the liner sideslopes, prior to the placement of waste upon those
sideslopes.

2.3.3 Waste Operational Slopes

Maximum allowable waste slope angles at the operational face during construction
will be determined by consideration of the stability of (1) slips which are contained entirely
within the waste, or (2) bilinear slips passing partiaily through the waste and partjally
along a weak interface in the basal liner system. For thin sliver (infinite siope) failures on
* the face of the waste slope, static factors of safety are calculated at 1.7 for a waste slope
angle of 3H:1V and a waste friction angle of 30°. The corresponding pseudostatic factor of
safety with an applied equivalent horizontal acceleration of 0.12g is 1.2. More deep seated

slips contained entirely within the waste will exhibit higher static and pseudostatic factors
of safety.

For bilinear failures through the waste and along the geomembrane/geocomposite
interface {friction angle of 20°), the calculated minimum static factor of safety for a 3H:1V
slope is 1.6, and the corresponding pseudostatic factor of safety for an applied 0.12g
equivalent horizontal acceieration is 1.1 (Analyses Al and A2 in Appendix A). These
analyses indicate that operational siopes within the waste can be safely constructed at

m—rr awr

Operational slopes will also be constructed above the trench sidesiopes (i.e., an
active waste slope with a dip direction parailel to the strike of the trench sideslope). As
noted in Section 2.2, there is the potential for relatively large strains to occur at the
geocomposite/textured geomembrane interface on the trench sideslopes during
construction, thereby reducing available strengths closer to residual friction angles of about
14°. However, this relatively low interface strength will apply in the down-dip direction of
- -the trench-slope, and strengths along the-strike of the trench slope are of primary interest
for operational slope stability. The along-strike shear strength his been assumed to
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- ’CO‘i’TESPOﬂd"‘EO- 2-friction-angle of 20°, although this will need to be carefully evaluated by

appropriate strength testing. A basal friction angle of 20° will enable static factors of safety
of 1.6 and pseudostatic factors of safety (0.12g applied equivalent acceleration) of 1.1 to be
achieved with waste operational slope angles of 3H:1V, as noted above. If this interface
strength cannot be demonstrated, then operational waste slopes located above the trench
sideslopes might need to be flattened somewhat.

During the initial stages of the development of the landfill, consideration must also
be given to failure mechanisms which involve sliding of the waste entirely along the liner
system. In general, as development proceeds away from the trench sideslopes, this failure
mode will become less important because the waste located above the 3H:1V sideslope will
be buttressed by increasing quantities of waste located above the base of the trench.
During initial filling, however, care must be exercised to maintain sufficient buttressing
waste above the trench base in order to support that waste which is located above the
trench sideslopes.

The critical interface strength along the base of the trench has been characterized by

_ __'a friction angle of 20°, and the" strengtn in the downslope direction of the trench sideslope
by a friction angie of 14°, as previously noted. For a configuration in which the volume of

waste located above the trench base is equivalent to the volume of waste located above the
trench sideslope, the static factor of safety is calculated to be 1.9 and the pseudostatic factor
of safety with an applied equivalent horizontal acceleration of 0.12g is calculated to be 1.1
(Analyses A3 and A4 in Appendxx A). These analyses indicate that such a configuration

--—would exhibit satisfactory stability under both static and dynamic loading conditions.

2.4 STABILITY CONSTRAINTS ON WASTE CONFIGURATIONS
The stability analyses performed for this study indicate the following:
. Sideslopes of 3H:1V can be excavated in the subgrade.

. The proposed liner with operations layer can be constructed on these
3H:1V sidesiopes.

. Overall operational slopes within the waste should be limited to
3H:1V. Where these slopes are located above the trench sideslopes,
somewhat flatter waste siope angles might be required depending on
the resuits of strength testing.

. Where waste is located above the trench sideslopes, it should at all

times during the operation be buttressed by at least an equivalent
quantity of waste located above the flat base of the trench.

BRI )
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3.0 CONCEPTUAL FILL PLAN

A major aspect of trench operation is the sequence and geometry used for placing
waste in the trench. There are several requirements to be satisfied by the operations
(filling) sequence ultimately adopted.

. o=y ST W g

hauling, waste placement, and compaction equipment to operate;
trench and liner construction and interim cover operations to
proceed; and decontamination operations to occur simultaneously
and without interference.

. Second, the sequence adopted should limit the amount of liner,
interim cover, and trench preparation required to accept each annual
waste load and at the same time enable easy transition from one
phase of trench and liner construction and waste placement to the
next.

. Third, the filling sequence should permit timely placement of interim
cover materials and enable waste hauling equipment to operate on
"clean" surfaces, where possible.

. Fourth, continuous "clean" access should be available to each of the
operating levels within the trench, with minimal disruption associated
with extending and relocating access ramps as the trench is filled.

The area fill trench will be constructed in a series of cells with construction starting
at the west end of the trench. The trench will be 70 ft deep with 3H:1V sideslopes; the
trench bottom dimensions of each cell will be approximately 500 ft square. Waste will be
placed in two lifts. The upper surfaces of these lifts will be located about half way up the
trench and at the top of the trench, respectively. Access to the lower lift will be from a
ramp constructed in the sideslope of the trench. Access to the upper lift will be directly
from the roadway around the perimeter of the trench.

Vehicles hauling waste for disposal in the trench will generally operate on clean
-~ ~surfaces so that it will not be necessary to decontaminate the hauling equipment.
Dedicated "dirty" operating equipment within the trench will be used to spread and stack
the waste. Waste will be spread to maintain operating slopes no steeper than 3H:1V to
meet stability requirements, although flatter operating slopes may be used for operational
reasons. Dirty equipment will not generally be removed from the waste areas except for
necessary maintenance, and so will require decontamination relatively infrequently.

As shown on Figure 3-1, access to the initial group of cells will be via a ramp
constructed on the north slope of the trench. The ramp will be constructed at an eight
percent grade with the exception of an horizontal segment approximately 100 ft long
located 35 ft below the crest of the trench, at the mid height of the sideslope. This segment

e - -will-allow-access to-the- first lift of waste; as- discussed in more detail below. Contaminated
vehicles and equipment will not be driven or operated on the access ramp. A clean area
will be delineated on the cell bottom at the bottom of the access ramp. This area will be
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used for temporary storage of clean equipment and materials, and will define the limits
within which clean equipment can operate at the bottom of the area fill trench.

The following approach for placing waste in the trench is based on concepts
developed in the ERDF transportation study (COE 1993b). It is intended to minimize initial
construction effort for the trench while still accommodating expected waste receipts.
Variations of this approach are possible and can be developed if project requirements
change.

3.1 INITIAL STACKING PLAN

During initial placement of the waste, waste will be hauled down the access ramp
to the clean operations layer on the bottomn of the landfill cell. A waste ramp and dumping
platform approximately 100 ft wide will be developed adjacent to the access ramp, upward
from the operations layer at an eight percent grade. The ramp will initially be developed
by dumping the waste directly on the operations layer. The waste will be spread, shaped,
and compacted into the form of a ramp by dirty bulldozers. The waste ramp outslopes will
be maintained at a grade of 3H:1V or flatter. The crest of the waste ramp will be oriented
parallel the crest of the trench in plan view so the width of the waste ramp will increase
with elevation. This will ensure that stability requirements for the placement of waste
against the trench sideslopes are met.

When a sufficient area of waste ramp has been constructed, clean bulldozers and
graders will be used to place a layer of clean soil on top of the waste. This stage of ramp
construction is shown on Figure 3-2. The clean scil layer will serve as an interim cover to
prevent wind dispersion of contaminated soil and to provide a clean surface for hauling
equipment.

The point at which the waste trucks dump their loads will move progressively up
slope as the area of clean cover is extended up the waste ramp. As the development of
this ramp progresses, it will not be necessary for the waste trucks to travel all the way to
the bottom of the cell. Since the dumping ramp will be simply a lateral extension of the
access ramp, trucks will be able to pull off the access ramp onto the dumping ramp at any
convenient location. This will minimize their travel and backup distances.

Development of the waste ramp will continue up slope using this method until the
—horizontal segment of-the-access ramp is reached, some 35 £ above the base of the trench
(Figure 3-3). A 100-ft-wide horizontal section of the dumping platform corresponding to
the horizontal ramp segment will be established at this elevation, as shown on Figure 34.
This horizontal bench will be the initial stage in the development of a lower operating
bench. The lower operating bench will be developed and maintained at this elevation
throughout the operation of the area fill trench. The lower operating bench will initially be
extended to the western limit of Cell 1 (Figure 3-5), and subsequently in a southerly
direction to the southern limit of Cell 2 (Figure 3-6).

At some convenient time during development of the lower operating bench, an
upper waste ramp will be constructed from the lower operating bench to the crest of the
trench using a similar technique to that used for the lower waste ramp (Figure 3-7). The
waste ramp will again be constructed as an extension of the access ramp. A minimum

11
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100-ft-wide access zone will be maintained on the lower operating bench at the toe of the
upper waste ramp.

Following completion of the upper waste ramp, an upper operating bench will be
developed over the upper waste ramp from the crest of the trench (Figure 3-8). This upper
operating bench will then be extended to the south until it extends across the full width of
Cells 1 and 2 (Figure 3-9). A minimum 100-ft-wide operating zone will be maintained on

the lower operating bench, between the toe of the upper operating bench and the crest of
the lower operating bench.
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. Second, spreading the waste on an outslope using dirty equipment.

. Third, covering the waste with clean material as the ramp or

dumyulb quuufm is extended.

The general filling sequence of the trench will progress from west to east using the
two operating benches developed as described above (Figure 3-10). A minimum width of
100 ft will be maintained on the lower bench to facilitate operations. The original access
ramp will be maintained during filling of the first four cells. It will subsequently be
replaced by a similar access ramp constructed adjacent to ceils 5 and 7. The original access
ramp will be infilled when the new ramp and adjacert cells become operational. This
process will be repeated. as necessary-along the-length of the trench. ’

The 3H:1V waste slopes will in general not be covered with an interim soil layer.
The exposed area is minimal, and because the slopes will be advanced only a few tens of
-feet at a time, a clean soil cover would resuit in substantial lost Tandfill capacity. Dust from
the exposed waste surfaces will be controlled with surfactants during normal operations.
However, for areas which may remain open for long periods of time or experience
disturbance from nearby traffic, such as the slopes adjacent to the access ramp, clean soil
cover may be considered to reduce maintenance requirements.

3.3 OPERATIONS/CONSTRUCTION INTERFACE

alle 1 ﬂ-.
-Under this conceptual fill plan, cells 1 th

rough 3 will be constructed and lined prior
to waste placement. On average, about two new cells will need to be developed and lined

each year to meet the planned disposal rates. Excavation and/or lining of new cells can be
performed simultaneously with waste disposal.

Once the trench is in the operating phase, the waste placement and cell
construction activities will be kept separate to avoid dispersion of contaminated material.
Primary access for new cell construction will be provided by ramps within the unlined

i8
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slopes of the new construction area,. at the eastern end of the existing trench. Construction
stockpiles, equipment yards, and support facilities will be limited to the area south and east
of the trench. The north and west sides will be dedicated to waste transport and
placement operations. Within the trench, the construction area will be separated from the
waste placement area by a buffer (no activity) zone and a physical barrier such as a fence.

| 3.4 MINIMAL STARTUP REQUIREMENTS

Prior to initiating waste disposal, it will be necessary to develop a sufficient area of
—lined cells to-allow- continuous-disposal activities. At a minimum, it will be necessary to

excavate and line at least three cells. Cells 1 and 2 will provide the primary initial disposal -

capacity. Cell 3 will provide access to the bottom of the trench, in addition to providing a
buffer between waste disposal and construction activities. This configuration would
provide a maximum capacity of approximately eighteen months of disposal at the planned
waste generation rates before Cell 4 would need to be completed (see below).

3.5 FIVE-YEAR OPERATING PLAN

The total volume of waste scheduled for disposal in the area fill trench during the
first five years of operation is approximately six miilion cubic yards, with the estimated
annual disposal rate as follows (WHC 1993):

Waste Volume (cubic yards)
Year Annual Curmulative
1 ] 65.?',00(:;“’II 653,000
2 1,413,000 2,066,000
3 1,215,000 3,281,000
4 1,321,000 4,602,000
5 - 1,407,000 - 6,009,000

The cumulative landfill capacity depends in part on the sequence in which the cells
are constructed and filled. For comparison purposes, the cumulative capacity of the first
six cells is presented in the table below. This estimate assumes that the constraints on
waste geometry discussed above will apply. This estimate also assumes that the first access
ramp will be kept open until Cell 7 has been lined, at which time the second ramp will be
used and the first can be backfilled with waste. This approach limits the volume of waste
that can be placed along the north side of the trench. Details of the volume calculation are
presented in Appendix B.
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Available ' Cumulative Waste
Cells Capacity (cubic yards)
1and?2 1,080,000
1,2, and 3 1,260,000
71 through 4 2,376,000
1 through 6 3,460,000

Since disposal is proposed from west to east across the full two-cell width of the
trench, it is assurned that new cells will generally be constructed and lined in pairs (i.e, 5
and 6, 7 and 8) ahead of the operating cells. The capacity of each two disposal cells is
approximately 1.5 million cubic yards. This corresponds to about one year of waste receipt
at the planned disposal rate, with the exception of the reduced disposal rate planned for
the first year. At the end of five years, it is estimated that approximately eight to ten cells
will have been constructed and filled.
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4.0 INTERIM COVER REQUIREMENTS

No regulatory requirements for a low-permeability interim cover have been
identified (COE 1993a). However, it may be economical to install such a cover to limit the
amount of leachate that must be treated prior to installation of the permanent closure cover
(the Hanford Barrier; COE 1993a). This section will estimate the amount of leachate that
may be generated and the costs of treatment vs. installation of a low-permeability interim
cover.

4.1 LEACHATE GENERATION RATES

The amount of leachate that might be generated was estimated using the
Hydrologic Evaluation of Landfill Performance (HELP) computer model (Schroeder et al.
1989). Details of the analysis are included in Appendix C. Climatic data for the Hanford
Site from the years 1979 through 1988 were used. The waste was assumed to be 70 ft thick
and consist of sandy gravel. The interim cover was assumed to be a 2-ft-thick layer of silty
sand. All materials were assumed to be at their field capacity initially, and thus have no
storage capacity. This is a conservative assumption which will maximize the infiltration
through the waste.

Leachate production was calculated for several assumed permeability values of the
interim cover soil. Results ranged from 0.7 in. of leachate per year for a cover permeability
of 1 x 10 cmysec to 1.1 in. per year for a permeability of 1 x 107 cnvsec. These values are
equivalent to 19,000 and 30,000 g/ac, respectively. For comparison purposes, leachate
production at a landfill at the Arlington, Oregon, hazardous waste facility ranges from
about 3,000 to 5,000 g/ac/yr (Appendix C). This landfill is double lined and is comparable in
depth to the ERDF. The Arlington site receives more annual precipitation than Hanford,
with 11 in. vs. 7 in. for the years considered. On this basis, it appears that the HELP
results for the ERDF are in fact conservative.

4.2 LEACHATE TREATMENT COSTS

Costs for leachate treatrnent will depend on the volume to be treated and the
constituents that must be removed. Hence, costs are difficult to determine accurately at
this time. Estimates provided by WHC for a proposed waste water treatment facility
(Appendix C) indicate costs of about $0.06 per gallon. Rule-of-thumb estimates for
 wastewater treatment plants indicate about $0.01 per gallon, even assuming a small plant
and use of reverse osmosis to remove dissolved metals. Commercial hazardous waste

facilities were queried about leachate treatment costs, but did not have this information

avrmilalala
dvdiladic.

1.3 LOW-PERMEABILITY COVER COSTS

Two options were considered for low-permeability covers. The first is a 3-in.-thick
layer of asphalt, costed at $1.50 per square foot installed. The second is a 20-mil layer of
very low density polyethylene (VLDPE), costed at $0.50 per square foot instailed. VLDPE
was selected for its durability and toughness. Both covers assume no traffic and

4
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consequently do not include layers that would normally be necessary to accommodate
vehicle loads. Details of the cost derivation are included in Appendix D.

44 RESULTS

The resuits are shown on Figure 4-1, where costs on a per-acre basis for leachate
treatment and low-permeability cover construction have been plotted for a period of 25
years. This time period reflects the expected life of the ERDF (years 1996 to 2018) plus a
few years for construction of the Hanford Barrier.

Because of its higher cost, the asphalt cover is not economical compared to the
VLDPE cover. At this time, no performance requirements have been identified that would
require the use of asphait instead of geomembrane.

The cost curves on Figure 4-1 indicate that the VLDPE cover is not justified
economically unless both leachate quantities and treatment costs are at the high end of the
expected range, and the area under consideration is not permanently closed for several
years. For example, if leachate is being generated at a rate of 30,000 g/yr and if treatment
costs $0.10/g, then a VLDPE cover is justified only if about 7 years or more elapse before
the Hanford Barrier is installed at that location. A low-permeability cover also has
significant initial costs, whereas leachate treatment can be incorporated into the wastewater
treatment facility already required for the ERDF.

~ As discussed above, there is considerable uncertainty in both the voiume and cost of
treating leachate. However, there is no significant cost impact for installing a low-
permeability cover after a few years rather than immediately when a particular section of
the trench is full. Hence, actual leachate quantities should be monitored during ERDF
operation and actual costs determined. On tth basis, a decision can be made at any time
‘to install a low-permeability cover if justified. °
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5.0 SUMMARY AND CONCLUSIONS

Stability analyses were performed to evaluate liner stability and to determine
constraints on waste placement operations. The analyses considered both static and

--dynamic loading conditions. - The following results were obtained:

. Sideslopes of 3H:1V can be excavated in the subgrade.

. The proposed liner with operations layer can be constructed on these
3H:1V sideslopes.

. Overall operational slopes within the waste should be limited to
3H:1V. Where these slopes are located above the trench sideslopes,
somewhat flatter waste slope angles might be required depending on
the resuits of strength testing on actual liner materials. '

e e @ Where waste is located above the trench sideslopes, it should at ail

times during the operation be buttressed by at least an equivalent
quantity of waste located above the flat base of the trench.

On the basis of these constraints, the trench geometry, and the need to minimize
initial trench construction, a conceptual fill plan was prepared. Waste placement would
begin on the floor of the trench, and operating levels at elevations of 35 and 70 ft above the

—trench floor would be developed. The amount of waste exposed at any given time would

be minimized by the use of clean soil covers. Initial construction of 3 cells would provide
capacity for about 1.5 years of waste at currently anticipated receipt rates. Additional cells
wouid be excavated and lined at a rate of about 2 per year. This process would advance
the trench by about 500°ft annually. ‘"Within broad limits, these construction rates can be
modified to accommodate actual waste receipts. Construction activities will be isclated
from waste placement activities to prevent inadvertent spread of contaminated material.

The need for a low-permeability interim cover over portions of the trench that have
been completely filled was also evaluated, The economics of treating leachate depend on
the amount of leachate generated and the unit cost of treatment. Neither of these factors is
well-defined for the ERDF. However, using estimates based on modelling and experience
at other facilities, it appears that a low-permeability interim cover is not economical unless
both leachate volumes and unit treatment costs are relatively high. It is suggested that a
final decision on the need for a low-permeability interim cover be deferred until actual
operating experience at the ERDF has more accurately defined the relevant parameters.
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APPENDIX A
STABILITY CALCULATIONS
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XSTABL File: TOS1SCH 15:12

******************************************

* XSTABL *

* *

- * Slope Stability Analysis using *
* Simplified BISHOP or JANBU methods *

%* %*

* Copyright (C) 1992 *

- T % " “Interactive Software Designs, Inc. %
* All Rights Reserved *

* *

* »

* Golder Associates, Inc. *

* Redmond, WA 98052 *

* x

* Ver. 4.10 1015 =*
RekhkhhkRkhRhkhkhkhkdhkhkkhkhhhkdehddRthkhhkbhkkhhhkikd

Problem Description :

SEGMENT BOUNDARY COORDINATES

2 SURFACE boundary segments

Ahert 1of 20

wa /}l

Hanford W-296 Trench Operations Seg

Segment x-left y~-left x=-right y=-right Soil Unit
T NoU T (ft) (ft) - (£ft) (£ft) Below Segment
B | X .0 .0 300.0 300.0 1
2 ) 300.0 100.0 350.0 100.0 1
1 SUBSURFACE boundary segments
Segment x-left y-left x-right y-right Soil Unit.
No. (£t) (ft) (ft) (£t) Below Segment
1 .0 .0 300.0 1.0 2
ISOTROPIC Soil Parameters
2 type(s) of soil
Seil - Unit Weight Cohesion Friction Pore Pressure Water
Unit Meist Sat. Intercept Angle Parameter <Constant Surface
No. (pct) {pct) (pst) (deqg) Ru (psf) No.
1 120.0 120.0 .0 30.00 .000 .Q 0]
2 120.0 120.0 .0 20.00 . 000 .Q G

A-1
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A critical failure surface searching method, using a random
technique for generating sliding BLOCK surfaces, has been
specified.

100 trial surfaces will be generated and analyzed.
3 boxes specified for generation of central block base

Length of line segments for active and paésive portions of
sliding block is 300.0 ft

Box x-left y-left x-right y-right Width
no. (£t) (£t) (£t) (ft) (ft)
1 .0 .0 .0 .0 . .0
2 . 50.0 -0 250.0 .0 .0
3 300.0 100.0 300.0 100.0 .0

Factors of safety have been calculated by the :

* Kk ok k& MODIFIED JANBU METHOD * * ok X %

The 10 most critical of all the failure surfaces examined
are displayed bélow ~ the most critical first

Failure surface No. 1 specified by 3 coordinate points

Point x-surf y-surf
No. (£t) (£t)
1 .00 .00
2 153.23 .00
3 300.00 100.00
*% Corrected JANBU FOS = 1.601 =*=* (Fo factor =1.037)

Failure surface No. 2 specified by 3 coordinate points

Point x—surf y-surf
No. (ft) (£t)
1 .00 .00
2 154.51 .00
3 300.00 100.00
*%+ Corrected JANBU FOS = 1.601 *%* (Fo factor =1.038)

Failure surface No. 3 specified by 3 coordinate pcints

A-2
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Point x=-surf y-surf
No. (ft) {(ft)
1 .00 .00
2 157.62 .00
3 300.00 100.00
e _ %%  Corrected JANBU FOS = 1.601 *=* (Fo factor =1.038)

Failure surface No. 4 specified by 3 coordinate points

Point x=-surf y-surf
No. (ft) (ft)
1 .00 .00
2 144,15 .00
3 300.00 100.00
** Corrected JANBU FOS = 1.601 ** {Fo factor =1.036)

Failure surface No. 5 specified by 3 coordinate points

Point x-surf y-surf

No. (ft) (£ft)
1 .00 .00
2 159,00 .00
3 300.00 100.00

** Corrected JANBU FOS = 1.601 ** (Fo factor =1.038)

Failure surface No. 6 specified by 3 coordinate points

Point x-surt y-surf
No. (ft) (ft)
1 .00 .00
2 143.25 .00
3 300.00 100.00
**% Corrected JANBU FOS = 1.602 *%* {Fo factor =1.036)

Failure surface No. 7 specified by 3 coordinate points

- Polnt -—— - X-surf - y-surf
. AT~ T {Fey =1
AVNS o Ly [
1l .00 00
2 160.54 00
-3 T TTT300.00 T 100.40
** Corrected JANBU FOS = 1.602 ** (Fo factor =1.039)

Failure surface No. 8 specified by 3 coordinate points
A-3



Point

No. (£ft)
1 .00
2 162.22
3 300.00
o ** Corrected JANBU FOS5 =
********** Failure surface No. 9 speci
Peoint x-surf
Neo. (ft)
1 .00
2 138.38
3 300.00
*%* Corrected JANBU FOS =

-——--- -~ Pailure surface No:l0 speci
Point ¥x-surf
No. (ft)
1 .00
2 . 165.93
3 300.00

** Corrected JANBU FOS =

et

1.602 *=% (Fo factor =1.039)

fied by 3 coordinate points

y-surf
(££) -

.00
.00
100.00

LE

1.603 (Fo factor =1.035)

fied by 3 coordinate points
y-surf
(£t)

.00
.00
100.00

x%*

-1.603 (Fo factor =1.039)

The following is a summary of the TEN most critical surfaces

Problem Description :

’"*"Hodified*’*ﬂ*Ccrrectibn'"Initiai*f*
JANBU FOS Factor x=-coord
(£L)
1. 1.601 1.037 .00
2. 1.601 1.038 .00
3. 1.601 1.038 .00
4. 1.601 1.0386 .00
5. 1.601 1.038 .00
6. 1.602 1.0386 .00
7. 1.602 1.039 .00
8. 1.602 1.039 .00
.9, 1.803 ... 1.035 ... - R0.
10. 1.603 1.0239 .00
* * * END OF FILE * =

A-4

Terminal

x=coord
(ft)

300.00
300.00
300.00
300.00
300.00
300.00
300.00
300.00

- e W w w

*x

Hanford W-296 Trench Operations Seq

—  Driving

Force
(1b})

2.725E+05
2.745E+05
2.793E+05
2.581E+05
2.814E+05
2.567E+05
2.837E+05
2.862E+05
2.488E+05
2.318E+05
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Slope Stability Analysis using
Simplified BISHOP or JANBU methods

Copyright (C) 1992
Intaractive Software Designs, Inc.
All Rights Reserved

Golder Associates, Inc.

Redmond, WA 93052

* % % ¥ ¥ ¥ % % ¥ ¥ ¥ N ¥ F

Ver. 4.10 1015
Je7e e e de e de e de e e e s e e ok o e ok o e ok o e e e e e e e e e e e e
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Problem Description : Hanford W-296 Trench Operations Seq

SEGMENT BOUNDARY COORDINATES

2 SURFACE boundary segments

Segment x-left y-left x-right y-right Soil Unit
No. ({ft) (£t) {ft) (ft) Below Segment
1l .0 .0 300.0 100.0 b ]
2 300.0 100.0 *350.0 100.0 1

AT M e n mwd L o - oo %

1 SUBSURFACE boundary segments

Segment x-left y~left x-right y-right Soil Unit
No. (ft) {ft) (ft) (£t) Below Segment
1l .0 -0 300.0 1.0 2

ISOTROPIC Soil Parameters

2 type(s) of soil

Seil Unit Weight Cochesion Friction Pore Pressure Water
Unit Moist Sat. Intercept Angle Parameter Constant Surface
No. (pecf) (pct) (psf) (deq) Ru (psf) No.

1 120.0 120.0 .0 30.00 .000 .0 0
2 120.0 120.0 .0 20.00 .000 .0 0

A-6
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A horizontal earthquake loading coefficient
of .120 has been assigned

A vertical earthquake loading coefficient
of .000 has been assigned

A critical failure surface searching methoed, using a random
technique for generating sliding BLOCK surfaces, has been
specified. .

100 trial surfaces will be generated and analyzed.
3 boxes specified for generatijion of central block base

Length of-line segments for active and passive porticns of
sliding block is 300.0 ft

Box x-left y-left x-right y-right width
no. (ft) (£t) (£t) (£t) (£t)
1 .0 .0 .0 .0 .0
2 50.0 .0 250.0 .0 .0
3 300.0 100.0 300.0 100.0 .0

Factors of safety have been calculated by the :

* k k Kk * MODIFIED JANBU METHOD L I

The 10 most critical of all the failure surfaces examined
are displayed below - the most critical first

Failure surface No. 1 specified by 3 coordinate points

Point x-surf y=-surf
No. (£t) (ft)
1 .00 .00
2 157.62 .00
3 300.00 100.00
*% -~ Corrected JANBU FOS = 1.116 #* (Fe factor =1.038)

Failure surface No. 2 specified by 3 coordinate points

Point x-surf - y-surf
No. (ft) (£x)
1 .00 .00

A-T



2
3

WH

159.00
300.00

** Corrected JANBd FOS

C-SD-W296-ES-01
.00

100.00

= 1.116 *=*

Failure surface No. 3 specified by 3

Point
No.

1
2
3

** Corrected JANBU FOS =

" x-surf

(£L)

.00
160.54
300.00

y-surf
(£t)

.00
.00
100.00

1.116 *=*

Failure surface No. 4 specified by 3

Point
No.

1
2
3

*% Corrected JANBU FOS =

el Peint
No.

1
2
3

*% Corrected JANBU FOS =

Point
NOc

W

X=-surf
(ft)

.00
154.51
300.00

153.23
300.00

x-surf
(ft)

.00
1l62.22
300.00

*% Corrected JANBU FOS

y=-surf
(£t)

.00
.00
100.00

1.116 *»*

—- - Failure surface No. 5-specified by 3

.00
100.00

1.116 **

- Failure surface No. 6 specified by 3

y=-surf
(fL)

.00
.00
100.00

= 1.116 *=*

Failure surface No. 7 specified by 3

Point
No.

1l

X~-surf
(ft)

.00

y-surf
(fr)

.00
A-8

Rev. 0 Shet & of 20

(Fo factor =1.038)

coordinate points

({Fo factor =1.039)

coordinate points

{Fo factor =1.038)

cocrdinate points

(Fo factor =1.037)

cocrdinate points

(Fo factor =1.039)

coordinate points
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2 165.93 : Sheet A of 20
3 300.00 100.00
** Corrected JANBU FOS = 1.117 %= (Fo factor =1.039)

Failure surface No. 8 specified by 3 coordinate points

Point x-surf y-surf
No. (ft) (£t)
1 .00 .00
2 - 169.52 .00
3 300.00 100.00
** Corrected JANBU FOS = 1.117  *=* (Fo factor =1.040)

Failure surface No. 9 specified by 3 coordinate points

Point x-surf y-surf
No. (£t) (£L)
1 .00 .00
2 144.15 .00
3 300.00 100.00
** Corrected JANBU FOS = 1.118 »=* (Fo factor =1.036)

Failure surface No.10 specified by 3 coordinate points

Point x-surf y-surf
No. , (£ft) (ft) -
1 .00 .00
2 143.25 .00
3 300.00 100.00
*% Corrected JANBU FOS = 1.118 ** (Fo factor =1.0386)

The following is a summary of the TEN most critical surfaces

Problem Description : Hanford W-296 Trench Operations Segq

Modified Correction Initial Terminal Driving
JANBU FCS Factor x=-coord x=coord Force
(£2) (fL) (1b)

1. 1.116 1.038 .00 300.00 3.814E+05
2. l1.116 1.028 .00 300.00 31.344E+05
3. 1.116 1.039 .00 300.00 3.876E+05
£ 1.116 1.038 .00 300.00 3.743E+05"
5. 1.116 1.937 .30, 300.00 3.7Z0E+05
3. l1.116 1.029 . .00 300.00 3.311E+Q05
7. 1.117 1.03 .00 300.90 3.389E+05

A-9
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8. 1.117 1.040 .00 300.00

9. 1.118 1.036 .00 300.00

i0. 1.118 1.036 .00 300.00
* * * END OF FILE * * *

A-10
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4.061E+05
3.522E+05
3.502E+05
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* XSTABL

**

* Slope Stability Analysis using

* Simplified BISHOP or JANBU methods
[ ]

* Copyright (C) 1992

* Interactive Software Designs, Inc.
* All Rights Reserved

*

* .

* Golder Associates, Inc.

* Radmond, WA 98052

. _

* Ver. 4.10 7 1015
(T332 23222221222 RR232REZ2 R3S YR Y

Problem Description :

SEGMENT BOUNDARY COORDINATES

2 SURFACE boundary segments

Segment x-laft y~left x-right y-right
No. (£L) {ftE) (£e) (ft)
1 . .0 .0 300.0 100.0
2 300.0 100.0 350.0 160.0
1 SUBSURFACE boundary segments
Segment x-left y-left x-right y-right®
No. (ft) (£t) (ft) (£L)
1 .0 -0 300.0

1.0

ISOTROPIC Scil Paramsters
2 type(s) of soil

Soil

]
*
*
»
*
*
®
*
»
»
*
&
*
*

Soll Unit
Balow Segment

1
1

Soil uUnit
Below Segment

2

Unit Weight Cohesion Friction Pore Prassurs Water

Unit Moist Sat. Intercept Angle Parameter Constant Surface
No. (pcf) (pct) {psr) (deqg) Ru (pst) No.
1 120.0 120.0 .0 30.00 .000 .0 0
2 120.0 120.0 .0 20.00 .000 N 0

A horizontal earthquake lcading coefficient

A-12



WHC-SD-W296-ES-01 , Rev.

A vertlcal earthquake loading coefficient

of .000 has been assigned

0

_heet 13 of 20

Trial failure surface specified by 3 coordinate points

Point x=-surf y-surf
No.— (£t) {ft)

1 .00 © .00

2 150.00 .00

3 300.00 100.00

hkdkkhkdhhkhbh kb kh kbbb drd Rk bhdd

SUMMARY OF INDIVIDUAL SLICE INFORMATION :
R T T T T A e T A

Slice

x-base y-base height width alpha beta
(£8) -~ (fEy— (£R) - (£%)
1 75.00 .00 25.000 150.000 .000 18.435 45
2 150.38 .25 49.874 .754 33.690 '18.4235
3  __225.38 __ _50,25 .24.874 149_.246 33.690 18.435 44
SLICE INFQORMATION ... continued :
Siice —-Sigma  phi c=value U-base U-top P-top
. (psf) (psf) (1b) (ib) . (1b)
1 3000.0 20'-00 ‘0 -0' .b -0
2 4884 .8 20.00 .0 .0 .0 .0
3 2199.2 30.00 .0 .0 .0 .0
For tite single specified surface,
Corrected JANBU factor of safety = _1.117 {Fo-factor =

Resisting Shear Strength =
Total Driving Shear Force =

393.15E+03 1b
365.04E+03 1b

A-13

weight
(1b)

0000.0

4511.2
5488.7

Delta

.00
.00
.00

1.637)
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* XSTABL

*

* Slope Stability Analysis using

* Simplified BISHOP or JANBU methods
*

* Copyright (C) 1992

* Interactive Software Designs, Inc.
* All Rights Reserved

*

* _

* Golder Associates, Inc.

* Redmond, WA 98052

*

* Ver. 4.10 1015
khkkkkhkhkhkhkhkhkhhkhkkkkhkhkhkhkhkhkhkhkhhkhkhkhkhhkhkhdhRhkk

Problem Description :

SEGMENT BOUNDARY COORDINATES

2 SURFACE boundary segments

Segment x-left y-left x-right y-right
No. (ft) (ft) {ft) (ft)

1 50.0 .0 200.0 50.0

2 200.0 50.0 350.0 50.0

i—ee—... & SUBRSURFACE boundary segments

Segment x-left y~left x-right y-right
No. (ft) (£t) (f£t) (£t)

1 50.0 .0 200.0 1.0

2 200.0 1.0 350.0 50.0

ISOTROPIC Scil Parameters

A S

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*

Soil Unit
Below Segment

1
1

Soil Unit
Below Segment

2
3

Soil Unit Weight  Cohesion Friction Pore Pressure Water
Unit Moist Sat. Intercept Angle Parameter <Constant Surface
Ne. (pcf) {pci) (pst) (deqg) Ru (pst) No.

1 120.0 12¢.0 .G 30.00 .000 .0 0
z 120.0 120.0 e 20.00 . 000 .0 0
3 120.0 128.0 .4 14.00 . 000 . .9 o]

A-15
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Trial failure surface specified by 3 coordinate points

Point x-surf y=-surf

No. (ft) (£t)
1 50.00 .00
2 200.00 .00
3 350.00 $0.00

hkdhkhhkh bbbkttt hhkhkhhkhhhhhhhhhhhhhhhkhk

SUMMARY OF INDIVIDUAL SLICE INFORMATION :
s e s s e o e e o ok e sk ke s ok sk ko s i o ol o o ok e ol o s o o ok ok ok ok e e

Slice x~base y-base height width alpha beta weight

(£x) (ft) (ft) (ft) (1b)
1 125.00 .00 25.000 150.000 | ,000 18.435 450000.1
2 275.00 25.00 25.000 150.000 18.435 .000 449999.9

SLICE INFORMATION ... continued :

Slice Sigma phi c=value U-base U-top P-top Delta
(psf) (pst) (1b) (1b) (1b)

1 3000.0 20.00 .0 .0 .0 .0 .00

-2 2873.5 14,00 0 .0 ;.0 .0 .00

For the single specified surface,
Corrected JANBU factor of safety = 1.930 (Fo factor =1.022)

Resisting Shear Strength = 277.07E+03 1b
Total Driving Shear Force = 146.75E+03 ib

A-16
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*

Slope Stability Analysis using
Simplified BISHOP or JANBU methods

*

*

*

*

* Copyright (C) 1992

* Interactive Software Designs, Inc.
* All Rights Reserved
*
-
*
*
*
*
*

Golder Asscciates, Inc.
Redmond, WA 98052

% N A %N kNN NEE

Ver. 4.10 1015
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Problem Description :

SEGMENT BOUNDARY COORDINATES

2 SURFACE boundary segments

Segment x=-left y-left x-right y-right Seoil Unit
No. (£t) (ft) (fr) {ft) Below Segment
1 50.0 .0 200.0 - 50.0 1
2 200.0 50.0 350.0 50.0 1

2 SUBSURFACE boundary segments

Segment x-left y~left x-right y-right Soil Unit
No. (ft) - (ft) (ft) (£t) Below Segment
1 50.0 .0 200.0 1.0 2
2 200.0 1.0 350.0 50.0 3

—. —-ISQTROPIC Ecil Parameters

3 type(s) of soil

Soil Unit Weight  Cohesion Friction Pore Pressure Water
Unit Moist Sat. Intercept Angle Parametar Constant Surfacs
No. (pct) (pct) (pss) (deg) Ru {psf) Nc.

1 120.0 120.0 .0 30.00 . Q00 .0 0
2 120.0 120.0 .0 29.00 . 300 .0 0
3 v}

120.0  120.0 .0 14.00 .0C0 .0
A-18 '
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A horizontal earthquake loading coefficient

of .120 has been assigned

A vertical earthquake loading coefficient

of .000 has been assigned

° Sheet 19 of 20

Trial failure surface specified by 3 coordinate points

Point x-surf

No. _ (f%)
1l 50.00
2 200.00
3 350.00

y=-surf
(ft)

.00
.00
50.00

de v v Jr o e e de ok e e de o de Je e e Je et de e Yo v e I e e o v e vk e e e v ke e ok

SUMMARY QF INDIVIDUAL SLICE INFORMATION :
dhkdhkkhhkhhhhkhhkhhhhhhhhhhhhhhkhhkhhkhkkhhkh

Slice x~-base y-base height width

alpha beta weight

(ft) (£y) (£E) (ft) (1b)
ceeee ol 125,00 L,00_25.000-150,000 .. .,000 . .18.435 450000.1
2 275.00 25.00 25.000 150.000 18.435 .000 449999.9

SLICE INFCRMATION ... continued :

Slice Sigma phi c=-value U-base
(psf) (pst) (1b)
p 3000.0 20.00 .0 .0
2 2786.3 14.00

IO .O

For the single specified surface,
Corracted JANBU factor of safety = 1.108

Resisting Shear Strength
Total Driving Shear Force

273.63E+03
252.52E+03

A-19
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(Fo factor =1.022)
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Table 1, Interim Cover Hydraulic Conductivity = 1 x 10° cmys

Shaet 48

Year Precipitation | Runoff | Evapotrans- | Percolation Change in

(in) {in) piration (in) | at Bottom (in) Storage (in)
1979 5.63 0 4443 1.046 0.144
1980 9.70 0 7.962 1.031 0.707
1981 7.04 0 6.314 0.953 -0.228
1982 8.07 0 6.728 0.865 0477
1983 11.07 0 7.833 0.813 2424
1984 | 727 0 - 6.98 0.900 -0.610
1985 512 0 4.659 1492 -1.031
1986 6.93 0 5.648 1.635 -0.352
1987 5.62 0 5.230 1.347 . -0.958
1988 4.39 0 4.673 1.186 -1.469
Yearly 708 | 0 6047 1127 20,090

Average

cC4
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Table 2, Interim Cover Hydraulic Conductivity = 1 x 10™ crv's

Sheet 5670

e

Year Precipitation | Runoff | Evapotrans- | Percolation Change in

(in) (in) piration (in) | at Bottom (in) Storage (in)
1979 5.63 0 4440 1.046 0.144
1980 9.70 0 7.965 1.031 0.705
1981 704 0 6.419 0.945 -0.324
1982 8.07 0 6.722 0.818 0.531
1983 11.07 0 7.833 0.703 2534
1984 7.27 0 7.491 0.656 0.877
1985 5.12 0 4.796 0.991 -0.666
1986 6.93 0 5.356 1.441 0.133
1987 5.62 0 5.409 1.265 -1.054
1988 4.39 0 4.827 1.056 -1.493
Yearly 7.08 0 6.126 0.995 -0.037

Average

-C-5
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Shaet (oot 8
Table 3, Interim Cover Hydraulic Conductivity = 1 x 10 crrs
' Ij " Year | Precipitation { Runoff Evapgtmn;- Percolation Change in
[ Y (7Y I B {1} piration (in} | at Bettem (in) Storage (in)
1979 5.63 0.079 4440 1.046 0.065
1980 9.70 1.086 8.078 1.031 -0.495
1981 7.04 0544 6.419 0.944 0.867
1982 8.07 0.595 6722 0.815 0.062
1983 11.07 0.741 7.833 0.688 1.807
1 1984 7.27 0.193 7491 0.584 -0.998
| 198 5.12 0.130 4.796 0.499 -0.305
1986 6.93 0.193 5356 0.436 0.946
1987 5.62 0.235 5.409 0.3%4 -0.418
1988 439 0109 4.827 0.376 0.921
Yearly 7.08 0.351 6.137 0.681 0.125
Average _ML'====== 4-_J_’==_===I

¥
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Table 2-2b.~Runoff curve numbers for cultivated agricultural lands®

-

Curve numbers for
Caver description hydrologic soil group—
Hydrologic
Cover type Treatment? condition? A B - C D
Fallow - Baresol _ . L - . @ B 85 91 94
Crop residue cover (CR) Poor 76 85 % 93
Good 74 83 88 .90
Row crops Straight row (SR) Poor 72 81 88 91
Good 67 78 85 89
SR +CR Poor 71 80 87 90
Good 64 75 82 85
Contoured (C) Poor 70 9 84 88
i Good 65 7 82 86
C +CR Poor . 68 78 8 87
Good 64 (L] Bl 85
Contoured & terraced (C&T) Poor 66 4 80 g2
_ Good 62 s 78 81
- - C&T +CR - - Paor- - 65 73 75 81
Good 61 70 ke 80
Smajl grain SR ’ _ o . Poor 65 76 84 88
: . - . Good 63 75 83 87
SR + CR Poor 64 75 83 86
Good 60 T2 80 84
C Poor 63 T4 g2 85
A - Good 61 73 81 84
¢ +CR P 2 B 81 84
o T Good 60 72 80 83
C&T Poor 61 2 79 27
Good b9 0 - 78 81
C&T + CR Poor 60 71 78 81
. Good 58 69 ni 80
Close-seeded SR Poor 66 e 85 89
or broadeast Good 58 72 81 85
legumes or C Poor 64 T 33 85
rotation Good 55 . &9 78 8
meadow C&T o L  Poor . ﬁ % s
Good b1 67 76 80

'Average runoll condition, and I, = 0.25,
ICimp renidne cyrer applies only iff residue ix on at lewst 5% of the surfuce throughout the year.
*Hydiuiogie cundition is bused on combination of fuctors that affect infiltration and runoff, including (a) density und enopy of vegetative
arvas, (b umount of vewr-round cover, () wnount of gruse or civse-seeded legumes in rotutions, (d) percent of residue cover on the Janc sur-
face gromi 3 20% ). and (e) degree of surfuce roughness.

1wy Fuctors impuair infilition and tend to increwse runuff.

Lauent: Fuctor encouruge average wnd betler than averuge inflitration und tend to decresse runoff.

Lo

&

(210-7I.-TR-35. Second Ed., June 1986)
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ERSF LEACHATE GENERATION STUDY
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VERTICAL PERCOLATION LAYER

THICKNESS = 24.00 INCHES

POROSITY = 0.4370 VOL/VOL

FIELD CAPACITY = 0.0620 VOL/VOL
WILTING POINT = 0.0240 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0500 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.001000000047 CM/SEC

VERTICAL PERCOLATION LAYER

THICKNESS = 120.00 INCHES

POROSITY = 0.4170 VOL/VOL

FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT ) = 0.0200 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.159999996424 CM/SEC

VERTICAL PERCOLATION LAYER

THICKNESS = 120.00 INCHES

PCROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0200 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VQL

TTTTTT T 7T TTSATURATED HYDRAULIC CONDUCTIVITY -

~ 0.1559999996424 CM/SEC
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VERTICAL PERCOLATION LAYER

THICKNESS = 120.00 INCHES

POROSITY = 0.4170 VOL/VOL

FIELD CAPACITY = 0.0450 VOL/VOL

WILTING POINT = 0.0200 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY = 0.159999996424
LAYER 5

VERTICAL PERCOLATION LAYER

THICKNESS - 120.00 INCHES

POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0200 VOL/vVOL
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.159999956424

LAYER 6

VERTICAL PERCOLATION LAYER

- THICKNESS = 120,00 INCHES
POROSITY .- 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0200 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL

---SATURATED HYDRAULIC CONDUCTIVITY - .= ____ 0,159999996424

VERTICAL PERCOLATION LAYER

THICKNESS = 120.00 INCHES

POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0200 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.159999996424

LAYER 8

VERTICAL PERCOLATION LAYER

120.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VCL,/VOL

THICKNESS
POROSITY
FIZLD CAPACITY
NILTING POINT

U W nn

C-10

CM/SEC

CM/SEC

CM/SEC
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INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.159599996424 CM/SEC

,,,,, GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 77.00
TOTAL AREA OF COVER = 43560. sSQ FT
EVAPORATIVE ZONE DEPTH = 18.00 INCHES
UPPER LIMIT VEG. STORAGE = 7.8660 INCHES
INITIAL VEG. STORAGE = 0.9000Q INCHES
INITIAL SNOW WATER CONTENT = 0.00Q00 INCHES
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS = 39.0000 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

USER SPECIFIED RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADTATION FOR YAKIMA WASHINGTON
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 124

.- END OF--GROWING-SEASON- (JULIAN-BATE) - -=--275

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC

28.20 36.10 41.%90 49.20 57.30 64.50
70.40 68.60 60.50 49.90 ig.20 31.50

AR AR TR RN R AN T AR AT AARNA A AR AARANAAARNARAAAA AR AN EA R RN RN RN

- MONTHLY TOTALS FOR YEAR 79

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 0.54 .17 0.54 Q.52 0.10 .00
0.09 Q.38 0.20 0.87 1.43 0.99

RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 0.000
0.000 Q.000 0.000 0.000 0.000. 0.000

EVAPOTRANSPIRATION 0.813 Q.365 0.165 0.3%1 Q.2C4 0.172
{INCHES) 0.1s87 0.187 0.141 0.626 Q.707 0.521
PERCOLATION TROM 0.0888 ©.0802 0.0B88 0.0860 0Q.0833 0.9280
LAYER - 8 {INCHESY 0.0888- 0.0888  0.C859  0.0888 {.085% 0.0837

C-11
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I AT AN AT AR AT AR AR R R R A AT AR A AN AT RN R R RN AR v o o o o o o o

LA R 2R 228 R i R 22 R il R 2 d Rt R kRl R L R R X R Y ZRTR R R g e gy

ANNUAL TOTALS FOR YEAR 79

(INCHES) (CU. PT.) PERCENT

PRECIPITATION 5.63 20437. 100.00
RUNOFF 0.000 0. 0.00 .
EVAPOTRANSPIRATION 4.440 16117. 78.86
PERCOLATION FROM LAYER 8 1.0457 3796. 18.57
CHANGE IN WATER STORAGE 0.144 524. 2.56
SOIL WATER AT START OF YEAR 39.00 141570.

SOIL WATER AT END OF YEAR 39.14 142094.

SNOW WATER AT START OF YEAR 0.00 0.

SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

LA AR R R R AR SRS SRSttt RirR sttt R R R B R 2R 2 X 2 X X T F 2 R R R Y E

_ .
il

LA R A R B R LRSS ALS AR RRl s sl i add il Rt a2 2 RS YR R0 2 X2 XY

MONTHLY TOTALS FOR YEAR 80

T T JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 1.32 1.30 0.30 0.86 1.43 0.9¢
0.00 0.02 0.85 0.33 0.44 1.89

RUNOFF (INCHES)} 0.000 0.000 0.0C0 0.000 0.000 0.00¢0
0.000 0.000 0.000 0.000 0.400 0.000

R e EVAPQTRANSPIRATION ... -0.443 1.272 1.106 0.581 1.460 0.811
(INCHES) 0.300 0.234 0.756 0.394 0.289 0.336

PERCOLATION FROM C.0886 0.0828 0.0884 0.0854 0.0880 0.084%9

LAYER 8 (INCHES) 0.0874 0.0871 0.0839 0.0862 0.0829 0.0852

LA S LA SRS SRRl S RS LRt il RiRis R ARl R XS 02"

AR R A AL R AR AR RS AL e ERERREEEE Xl s s R R R X2 R RS 2N
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T PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 8
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR

ATsMESY  rww T

SNOW WATER AT ST

ART OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

Rev-.- O — éL
80
(Iucﬁﬁg;-— (CU. FT.) PERCENT
9.70 35211, 100.00
0.000 0. 0.00
7.962 28903, 82.09
1.0307 3742, 10.63
0.707 2566. 7.29
39.14 142094.
39.85 144680.
0.00 0.
0.00 0.
0.00 0. 0.00

e AR A AR R R AR AR R RS R R R XL XX R R R R R L RR R R R R R g g e

MONTHLY TOTALS FOR YEAR 8

1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 0.56
0.19
RUNOFF (INCHES) 0. 000
0.000
EVAPOTRANSPIRATION 0.757
( INCHES) 0.292
PERCOLATION FROM 0.0846
LAYER 8 (INCHES) 0.0807

0.60
0.03

0.000
0.000

1.243
0.233

0.075

0.70
Q.60

0.000Q
0.000

0.591
0.091

9 0.0834

0.0800 0.0767

0.02 0.99
0.39 1.08

0.000 0.000
0.Q00 0.000

0.277 0.984
0.176 0.565

0.0801 0©.082
0.0786 (.07S

0.43
1.45

0.000
0.000

0.504
0.600

1 0.0787
4 0.0772

LA AR AR E L AL AR LR LSRRl R R Lk e Ry g T R R R R R P R R R PR,

t***f'******t*******i*ii*it#*ﬁt**************t*t**t**ﬁ*'*"***t**tt*tt*

ANNUAL TOTALS FCR YEAR

RUNOFF

81
( INCHES ) (CY. FT.) PERCENT
7.04 25555. 100.00
0.000 0. 0.00
C-13
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EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 8
CHANGE IN WATER STORAGE
S0IL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

6.314
0.9523
=0.228
35.85
39.62
0.00
0.00

0.00

Rev. O

St Lot

89.69
13.54
=3.23

Q.00

LA A R LR s LA RERdR ARl SRl rlRiss st Rl ittt il X

LA AR AR &8 R0 AR RS RR ARl R bt Rl i aRaRaddd il R st dll )

MONTHLY TOTALS FOR YEAR

82

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION - {INCHES) 0.38 0.57
0.22 0.20

RUNOFF (INCHES) 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION - - - 0.72L- 0Q.722
{ INCHES) 0.207 0.189
PERCOLATION FROM 0.0766 0.068
LAYER 8 (INCHES) 0.0731 0.072

0.30
0.55

0.000
0.000

0 an3i

W ¥wo

0.360

6 0.0753
6 0.0697

0.7% 2.28
1.37 0.91
0.000 0.000
0.00¢0 0.000
0.92¢ 0.342
0.550 1.088
0.0723 0.074
0.0716 0.068

N T
e I

1.79

0.000
+ 0.000

0.592
0.618

2 0.0712
9 0.0708

L2222 22X S22 22 2R 2R R 222 X2 2R XX R X 2222222222222 A2 XEE R XSRS R XS R X

AR AR R AN E AN R R AN AT TR AT R AT R A AN TR RERERTAARASA RN AN

----------- - _ANNUAL TOTALS FOR YEARR 82

) (;;;;ms } _?cu . FT.) PERCEN';“
PRECIPITATION Ta.07 29294. 100.00
RUNOFF 0.000 0. 0.00
EVAPOTRANSPIRATION 6.728 24423, 83.37
PERCOLATION FROM LAYER 8 0.8648 3139. 10.72
CHANGE IN WATER STORAGE 0.477 1732. 5.91

C-1

4



WHC-SD-W296-ES-01, Rev. 0

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEARR
SNOW WATER AT START OF YEAR

SNOW WATER AT END OE YEAR

ANNUAL WATER BUDGET BALANCE

39.62
40.10

0.00
6.00

0.0Q

MONTHLY TOTALS FOR YEAR 8

3

143834.
145566.
o.
0.
Q.

Sk 1ot 1

.00

AR RARATAARRA AR AREN AT AAR AR A AR AR ARtk R hirkwadrdk

[ 22 225 2 X222 2222 R i iat sttt 2t R d s ddss iRl ll st a R iR R 2 X X

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES} 1.44

0.31
RUNOFF (INCHES) 0.000
0.000
EVAPOTRANSPIRATION 0.674
(INCHES ) 0.199
PERCOLATION FROM 0.0704

LAYER 8 {INCHES) 0.0687

1.3
0.12

0.000
0.000

1.241
0.183

0.063
0.068

1.00
0.46

0.000
0.000

1.780
0.738

3 0.0697
5 0.0862

0.42 0.52
0.52 2.12

0.0Q0 0.000
0.000 0.000

0.380 0.565
0.431 G.606

0.0672 0Q.06%
0.0684 0.066

0.68
2.12

0.000
0.000

0.523
0.515

2 0.0687
2 0.0686

AR EZE RS RS AR RR R 2R 2R R R R R R R R R R R T Ry PR A

LE A RS RS SRR RE RS LA ERES R R R R R R RERE R R R R R SRR

ANNUAL TOTALS FOR YEAR 83
( INCHES) {CU. PT.)} PERCENT )
PRECIPITATION 11.07 40184. 100.00
RUNOFF 0.000 0. 0.00
EVAPOTRANSPIRATION 7.833 28434. 70.76
PERCOLATION FROM LAYER 8 0.8131 2951. 7.34
CHANGE IN WATER STORAGE 2.424 8798. 21.89
SOIL WATER AT START OF YEAR 40.10 1453584.
SCIL WATER AT END OF YEAR 42.82 154364.
SNOW WATER AT START OF YEAR Q.00 Q.
3HCW WATER AT END COF YEAR 0.00 z.

C-15
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ANNUAL WATER BUDGET BALANCE 0.00 0. .00

L2 22 LA 222222 Rzt xRttt T X R 2 R R R R Y TR R R R R

LA S S AR R RSl Rl s il ddtasd il li sl iR AY RS R RN

MONTHLY TOTALS FOR YEAR 84

e e e . JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

l1.01

PRECIPITATION (INCHES) 0.23 0.94
0.00 0.42

.80 0.55 0.99
0.06 ?

1.83 0.57

RUNOFF (INCHES) - ~~~ 0.000 0.000 0.000 0.0600 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION 0.547 1.310 1.126 0.451 0.524 1.144
(INCHES) 0.626 0.008 0.126 0.202 0.243 0.673
PERCOLATION FROM - 0.0689 0.0648 0.06%9% 0.0684 0.0717 ©.0707
LAYER 8 (INCHES) 0.0747 0.0768 0.0768 0.0825 0.0836 0.0909

EA R AR A2 R R R S22 it R R st dddiils sl R s 3 RS 23X 'ER 23 37

L AR RS AR R ds il il 22 2 tlssdatlesd R X222 3222222t 2R X2 X3

ANNUAL TOTALS FOR YEAR 84

( INCHES) {CU. FT.) PERCENT
PRECIPITATION 7.27 26390. zoo.oo
RUNOFF 0.000 0. 0.00
EVAPOTRANSPIRATION 6.980 25338, 96.01
PERCCLATION FROM LAYER 8 0.8997 3266, 12,38
CHANGE IN WATER STORAGE -0.610 -2214. -8.239
SOIL WATER AT START OF YEAR 42.52 154364.
SOIL WATER AT END OF YEAR 41.91 152150,
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

LA AR R RS ARl A LSl lllii i il s il XAttt R R i, ittt ]

C-16
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MONTHLY TOTALS FOR YEAR 8s

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 0.34 0.82 Q.36 0.01 0.12 0.15
0.12 0.01 0.623 0.46 1.24 0.86

RUNOFF (INCHES) 0.000 0.000 g.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVRAPOTRANSPIRATION 0.715 1.084 0.464 0.272 0.224 C.187
( INCHES) 0.090 0.122 0.152 0.140 0.379 0.831
PERCOLATION FROM 0.0963 0.0921 0.1081 0.1109 0.1210 0©.1231
LAYER 8 (INCHES) 0.1327 0.1376 0.1369 0.1444 0.1417 0.147%

EE A R R A2 R SRttt i A it iiia sttt iR i a0 iR RAS SRR S 2 2 R3]

LA AR SRR R AR Rttt ARl il R a o A Ao i st iR ez a X2 X a2 2R T

ANNUAL TOTALS FOR YEAR 85

( INCHES) (CU. FT.) PERCENT
PRECIPITATION 5.12 18586. 100.00
‘ﬁﬁéﬁ? ,0.000 0. 0.00
EVAPOTRANSPIRATION ‘' 4.659 16911, 90.99
PERCOLATION FROM LAYER 8 1.4923 5417. 29.15
CHANGE IN WATER STORAGE -1.031 -3742, -20.14
SOIL WATER AT START OF YEAR 41.91 152150.
SOIL WATER AT END OF YEAR 40.88 148407.
SNOW WATER AT START OF YEAR 0.00 9.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

R A AR SR ARAA RS SRR Rd ARl R XX R X R R R R R R R R L R R T R N Y

LA AAEA SR EL LRSSttt 22 i XA REREE R R R E R R R R

MONTHLY TOTALS FOR YEAR g6
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PRECIPITATION (INCHES)

RUNOFF (INCHES)

EVAPOTRANSPIRATION
(INCHES)

PERCOLATION FROM
LAYER 8 (INCHES)

WHC-SD-W296-ES-01, Rev. 0

<LK 106 14

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.76
0.21

0.000
0.000

0.620
0.182

0.1478
0.138¢

1.21
0.02

0.000
0.000

1.592
0.159

0.133
0.136

0.76
0.96

0.000
0.000

0.669
0.282

2 0.146
4 0.129

5
5

0.00
0.29

0.000
0.000

0.288
0.258

0.1404
0.1313

0.30
0.65

0.000 .

0.000

0.238
0.697

0.143
0.124

3
6

¢.00
0.77

0.000
0.000

0.188
0.476

0.1366
0.1264

AR AR SRR SRR Rt :Ead Rl sl AR RERSESESEAEREREARERERSE SRR K]

LA AR S 8 2 R AR R ALl SRR RSl sl At i 2 sl 2 X X1

ANNUAL TOTARLS FOR YEAR 86

{INCHES) (CU. FT.) PERCENT
PRECIPITATION --ET;;-- 25156. 100.00
RUNOFF 0.000 0. .00
EVAPOTRANSPIRATION 5.648 20501. 81.49
PERCOLATION FROM LAYER 8 1.6349 5935. 23.59
CHANGE IN WATER STORAGE- -0.352 ~1279. -5.09
SOIL WATER AT FTBRT OF YEAR 40.88 148407.
SOIL WATER AT END OF YEAR 40.53 147128.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

LA R A L LR R SRRl Rttt Ei il sl iii Rl 2l i XX R X2 X X

AR KA AR T A AR AT AN AN AT A A A A AN AN RN AN EARN A AR AR AN AN RN AARANANAN TR AL N

MONTHLY TOTALS FOR YEAR

87

PRECIPITATION (INCHES)

—

-

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

0.80
0.50

C-18
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RUNOFF (INCHES) 0.000

0.000

EVAPOTRANSPIRATION 0.754

{ INCHES) 0.195
PERCOLATION FROM 0.1240
LAYER 8 (INCHES) 0.1130

0.000
0.000

l.1686
0.174

0.110
0.111

0.000
0.000

1.127
0.149

1 0.1199
6 0.10&8

¢.090 0.000
0.000 0.0Q00

0.3858 0.270
0.139 0.136

0.1141 0.1156
0.10%2 0.104

ClgeA 1 ot 14

0.000
0.000

0.215
0.522

2 0.1108
6 0.1070

AA R R AR AT T TR E A AT AR AR NIRRT ERAAN R AR AAANAAARREREANAA AR ARNATNTNRAR IR R AR AN RN R R

t 2223222 RRR SRR XX 222222222l 2R iR il 22 R 2R R X2 Rt X R )

ANNUAL TOTALS FOR YEAR 87

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION FROM LAYER 8

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR
__ SNOW WATER AT END OF YEAR

-

ANN&AL WATER BUDGET BALANCE

{ INCHES) (CU. FT.) PERCENT
5.62 20401. 100.00
0.000 0. 0.00
5.230 18986. 93.07
1.3472 4891. 23.97

-0.958 -3476. -17.04

40.53 147128.

39.57 143652.

0.00 c.
0.00 .. o
0.00 0. 0.00

AHEE A AT AT R AT AN TN AATAARAAAAATAARAAA AR AR ARAAN AN AR A AR A AR TN R

LA 2L 2 s R Rt El il R R RRRRE2EESRREESTR2RRRRE22RER 22

MONTHLY TOTALS FOR YEAR asg

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES} 0.48

06.13
RUNOFF (INCHES) 0.000
0.000

EVAPOTRANSPIRATION - - {.94S
{ INCHES) 0.234
PERCOLATION FROM 0.1060

0.00
0.00

0.000
0.000

A ana
U.aFh

0.1i27

0.098

Q.60
a.39

G.000
0.000

ana

0.304
0.081

2 0.1041

C-19

1.12 0.33
0.01 0.82

0.000 0.coo
0.000 0.000

0.378 0.729
J2.158 0.176

Q0.0998 0.1l102

0.11
0.40

0.000
0.000

0.298
0.245

1 0.0979



LAYER 8 (INCHES)

WHC-SD-W296-ES-01, REv. 0

fﬁng}b 12 of

0.1001 0.0991 0.0949 0.0969 0.0927 0.0947

ST TSR LR RS2 22 2 2 2 2 R R R AR R RS RRERLEEEE R R I EER R PRREFROREEILIE R LY

EEE2 2222222222 R 2Rl st iis ARt Rdd il 22X

ANNUAL TOTALS FOR YEAR 88
(INCHES) (CU. FT.)  PERCENT

PRECIPITATION 4.39 15936. 100.00

RUNOFF 0.000 0. 0.00

EVAPOTRANSPIRATION 4.673 16963. 106.45

PERCOLATION FROM LAYER 8 1.1864 4307. 27.03

CHANGE IN WATER STORAGE -1.469 -5334.  =-33.47

SOIL WATER AT START OF YEAR 39.57 143652.

SOIL WATER AT END OF YEAR 38.10 138318.

SNOW WATER AT START OF YEAR 0.00 0.

SNOW WATER AT END OF YEAR 0.00 0.
___ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

R AN ERR TR RRRT AR N W W WA WA RN Wk e 7 ok 78 v s o o o o o W o o o o o o W T e T o ok o o e i o e ok e e A A

AR TR AR AR AT R AT AR AR RN R AT RNRTARNN TR AT AT NN LR RN NN AT N SN NN NN

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

79 THROUGH

88

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATICNS

EVAPCTRANSPIRATION

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

c.78
0.18

0.53
0.14

0.000
- -0.000

0.000
0.00C0

0.75
0.409

0.46
0.12

0.000
- -0.000

0.000
0.000

0.66
0.51

0.29
.28

0.000
- -0.000

0.000
0.000

C-20

0.44
0.41

0.40
0.40

0.00
--0.00

0.0¢C

0.50
1.09

0.41
0.87

0 0.000
o . 0.000

0 0.000

0.000 0.000

0.42
1.25

0.40
0.60

20
W .
DO
20
D0

oo
. .
Qo
oo
oo



TOTALS

STD. DEVIATIONS

STD. DEVIATIONS

WHC-SD-W296-ES-01, Rev.
0.699 1.049 0.774 0.484
0.249 0.160 0.288 0.307
0.141 0.392 0.499 0.242
0.145 0.065 0.257 0.181
0.0952 0.0869 0.0954 0.092%
0.0958 0.0958 0.0927 0.09%8
0.0249 0.0221 0.0245 0.0236
0.0249 0.0251 0.0244 0.0253

0

0.554
0.487

0.408
0.300

0.0957
0.0%927

0.0245
0.0244

0.483
0.534

0.322
0.165

0.0927
0.0957

0.0239
0.0250

SL¢b* 12 o€ 1Y

AR AR EE A A AT RE R A A AN AR A A AR R A AAARA AN R AR RN RAA AN TR AN AAAAATANAEAAAA AT AR AR

b2 22X L 2R AR dRRSRSERtSddR Rl R iRttt R

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 79 THROUGH 88
{ INCHES) (CU. FT.) PERCENT
PRECIPITATION 7.08 ( 2.085) 25715. 100.00
RUNOFF 0.000 { 0.000) o. 0.00
EVAPOTRANSPIRATION 6.047 ( 1.312) 21950. 85.36
PERCOLATION FROM LAYER 8 1.1268 ( 0.2806) 4090. 15.91
CHANGE IN WATER STORAGE -0.090 ( 1.117) -325. -1.26

LA A S AR LSRR R a2 Rt ittt s il s sl R 22 R R X2

LA AR RS R SRRl il Rl At Rl R s R o Rt R T

PEAK DAILY VALUES FOR YEARS 79 THROUGH 88
{ INCHES ) (CU. FT.)
PRECIPITATION "0.93 3375.9
- RUNOFF @~ 0.000 5.0
PERCOLATION FROM LAYER 8 0.0048 17.3
SNOW WATER 0.75 2734.6
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.1830
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0240

AR R AR R L ARl RARllRRRRRSRRELEREEAXE RS R RRRE 2R R R R REEEEEEERE S

c-21



WHC-SD-W296-ES-01 , Rev. 0 et 14 of 14

LI 2SR Z2 222222 2 2 22 R X R 22 RS SR 2 ad 2l Al il ria2 ittt Rt s X2 R 2R X2 222

FINAL WATER STORAGE AT END OF YEAR _ 88

LAYER { INCHES) {VOL/VOL)

Y Ty “0.0785
2 4.78 0.03%98
3 4.96 0.0414
4 5.11 0.0426
5 5.23 0.0436
6 5.32 0.0443
7 5.39 0.0449
8 5.43 0.0452

SNOW WATER 0.00

AR ERAA R RN AR AR R R RN T AR A AR AN A AN AN AT R RAAAAAANRAARAAA AT RN RN RN
YT EEIRIIER2 A AR SRR 2R R R 222 2R il st sttt alalsll s
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ERDF LEACHATE GENERATION STUDY

rrAaRrE AN IR LY T AT/
HANFORD WASHINGTON
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VERTICAL PERCOLATION LAYER
THICKNESS = 24.00Q0 INCHES
" "POROSITY -

= 0:4370 VOL/VOL
FIELD CAPACITY = 0.0620 VOL/VOL
WILTING POINT - 0.0240 VOL/VOL
INITIAL SOIL WATER CONTENT - 0-.0500 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000099999997 CM/SEC
T
. LAYER 2

VERTICAL PERCOLATION LAYER

THICKNESS = 120.00 INCHES

POROSITY = 0.4170 VOL/VOL

FIELD CAPACITY = 0.0450 VOL/VOL

WILTING POINT = 0.0200 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY = 0.159999996424 CM/SEC
LAYER 3

VERTICAL PERCOLATION LAYER

THICKNESS = 120.00 INCHES

POROSITY 9.4170 VOL/VOL

FIZLD CAPACITY 0.0450 VOL/VoOL
WILTING POINT 0.0200 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0450 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY 0.159999996424 CM/SEC

C-23
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LAYER 4

e

VERTICAL PERCOLATION LAYER

THICKNESS =
POROSITY

FIELD CAPACITY

WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LAYER 5

120.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
0.159999996424

VERTICAL PERCOLATION LAYER

THICKNESS =
POROSITY

FIELD CAPACITY

WILTING PCINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LAYER 6

120.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
0.159999956424

VERTICAL PERCOLATION LAYER

THICKNESS =
POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

N H NN

120.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL

. 0.0450 VOL/VOL

0.159999996424

LAYER 7
VERTICAL PERCCLATION LAYER
THICKNESS . = 120.00 INCHES
POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0200 voL/VOL
INITIAL SOIL WATER CONTENT = 0.0450 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY

LAYER 8

————

0.159999996424

VERTICAL PERCOLATION LAYER

THICENESS
PORCSITY
FIELD CAPACITY

WILTING POINT

C-24

120.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL

CM/SEC

CH/SEC

CM/SEC

CM/SEC

f;LeLi- 2oF1Y
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INITIAL SOQIL WATER CONTENT = 0.0450 VOL/vVOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.159999936424 CM/SEC

GENERAL STMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE

77.00
43560. sQ FT
18.00 INCHES
7.8660 INCHES
0.9000 INCHES

- INITIAL SNCW WATER CONTENT - 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 39.0000 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

USER SPECIFIED RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR YAKIMA WASHINGTCON
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 124
END OF GROWING SEASON (JULIAN DATE} = 276

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NHOV JUN/DEC
28.20 36.10 41.90 49.20 57.30 €4.50
70.40 68.60 60.90 49.90 ig.20 31.50

LA LR AR AL AR LR SR s Al iR ER XX R R R R R R R R S R R R R R R R R R

MONTHLY TOTALS FOR YEAR 79

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 0.54 0.17 0.54 0.52 0.10 0.00
0.09 0.38 0.20 0.67 1.43 0.99

RUNOFF (INCHES) 0.000 0.000 0.000 0.000 Q.000 0.000Q
0.000 0.000 0.000 0.000 0.000 0.4000

EVAPOTRANSPIRATICN 0.813 0.363 0.1le5 0.391 G.204 0.172
{ INCHES) Q.187 0.167 0.141 0.626 0.707 0.521
PERCOLATION FROM 0.0888 ©0.0802 0.0888 0.0860 0.0888 0.0860
LAYZR 8 (INCEES) 0.0888 0.0888 0.0859 0.0888 0.0853 0.0887
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IWTEL

2222 ER TSR dXTRXRRRai il il il il YR YT L R 2 X E R R

LA A A L A S 2L AR SRSttt ARttt iR XX R 2 2 20 2 23

ANNUAL TOTALS FOR YEAR 79

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION
PERCOLATION FROM LAYBR. 8
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

( INCHES) {CU. FT.) PERCENT
5.63 20437. 100.00
0.000 0. 0.00
4.440 16118. 78.87
1.0457 3796. 18.57
0.144 523. 2.56

3%.00 141570.
39.14 142093.
0.00 0.
0.00 0.
0.00 0. 0.00

LA R A 22 Ll Rl d Rttt iR R R sdR i YRR RS

el

LEA R A& RS R R RS LR Rttt il sl s RRRER X2 R 22 RX2RRX 222 X2 2

MONTHLY TOTALS FOR YEAR 80

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 1.32

0.00

RUNOFF ({ INCHES) 0.000
0.000

EVAPOTRANSPIRATION 0.443
( INCHES) 0.300
PERCOLATION FROM .0886
LAYER 8 (INCHES) _ 0.0874

1.30
0.02

0.000
0.000

1.268
0.234

Q.082
0.087

0.30
0.85

0.000
0.000

1.107
0.757

8 0.0884
1 0.0838_

0.86 1.43
0.33 0.44

0.000 0.000
0.000 0.000

0.583 1.461
Q.385 0.270

0.0854 0.088
0.0862 0.082

0.96
1.89

0.Q00
0.000

0.812
0.336

Q0 0.0849
9 Q.0881

LA A A A AR RS R AR RS AL EEESEREESRSR Rl s i ARl Rl iR XS X 2R 2]

LA RS AL ARl Rt bl il i ARl iRl R Rl R R BT
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Sheet 5of 14
ANNUAL TOTALS FOR YEAR 80
(INCHES) (cu. FT.) PERCENT

PRECIPITATION 9.70 35211. 100.00
RUNOFF 0.000 0. 0.00
EVAPOTRANSPIRATION 7.965 28912. 82.11
PERCOLATION FROM LAYER 8 1.0306 3741. 10.62
CHANGE IN WATER STORAGE 0.705 2558, 7.26
SOIL WATER AT START OF YEAR 39.14 142093.

SOIL WATER AT END OF YEAR 39.85 144651,

SNOW WATER AT START OF YEAR 0.00 0.

SNOW WATER AT END OF YEAR 0.00 . 0.

ANNUAL WATER BUDGET BALANCE  0.00 0. 0.00

MONTHLY TOTALS FOR YEAR 81

LA R R 22 SR d R R st iRl A i i il i, i s st Rt R b R

LA 22220222 a2 ARl el o a it a2 XA R AZ2Z2RR2 R 2RSS D2

dBN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 0.56 0.60 0.70 0.02 0 0.43

0.19 0.03 0.60 0.39 1 1.45

RUNOFF (INCHES} " "70.000 T0.000 T G.000 -G.000 0.00C  0.0Q0
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION 0.757 1.243 0.592 ©0.277 0.984 0.505
( INCHES) 0.292 0.233 0.194 0.175 0.567 0.602
PERCOLATION FROM 0.0845 0.0757 0.0832 0.0798 0.0816 0.0782
LAYER 8 (INCHES) 0.0800 0.0791 0.0757 0.0773 0.0739 0.0755

ANNUAL TOTALS FOR YEAR 81

LA A AR AL AL R 2Rt R 2222222 R R R R R LSS

LA AL AR SRR Ai izl b AR R RS ddRStRis s £ &

- ————

B (INCHES) (Cu. FT.) PERCENT
PRECIPITATION . 7.04 25555, 100.00
RUNOPF 0.000 0. 0.00

'- Cc-27
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EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 8
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

6.419
0.9445
-0.324
39.85
39.52
0.00
0.00

0.00

23302.
3428.
-1175.
144651.
143476.
0.

0.

0.

5ke¢f(pof‘q

91.18
13.42

-4.60

0.00

LA AR AR 2Rt R R bttt s ittt i s R X222 222X 22 X )

MONTHLY TOTALS FOR YEAR 82

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 0.38

0.22
RUNOFF {INCHES) © 0.000
0.000
EVAPOTRANSPIRATION 0.724
{ INCHES) 0.207
PERCOLATION FROM 0.0745
= - ---LAYER —8-{INCHES} - - -0:08%C

0.57
0.20

0.000
0.000

0.720
0.189

0.066

M o NArn
JV.Jaa

0.30
0.55
0.000
0.000

0.401
0.359

5 0.0727

n A T =a)
1Y) U.JOawu

0.75 0.28
1.37 0.91

0.000 0.000
0.000 0.000

0.934 0.341
0.550 l1.088

0.0694 0.070
G.0663 0.063

0.75
1.79

0.000
0.000

0.591
0.618

8 0.0676
3 0.0646

LA At A e ittt sttt a iRl izt 12222 XXX XYY )

LA A R A R S et a Rt st i iRl 2 XX 2 X 8 R R KRR X" R 2 2 2" 2

ANNUAL TOTALS FOR YEAR 82

PRECIPITATION

RUNOFY
EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 8

CHANGE IN WATER STORAGE

{

INCHES)
8.07
0.000
6.722

0.8177

0.531

C-28

{CU. FT.) PERCENT
29294. 100.00
0. 0.00
24400. 83.29
296a. 10.13
1926. 6.57
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SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

39.52
40.06
0.00
0.Q0
0.00

143476.
145402.

c.

C. -

0.

Sheet Tof 14

0.00

L2 X222 2222 RR 2R 222t iRt il 2R aR a2 Rl 2R g

RREEERAARARATAAREARATARERRAARAAN AR AR AR AR wriredier

MONTHLY TOTALS FOR YEAR

83

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 1.44

0.31

RUNOFF (INCHES) 0.000
0.000
EVAPOTRANSPIRATION 0.674
{ INCHES ) 0.199
PERCOLATICN FROM 0.0637
LAYER 8 (INCHES) 0.0592

1.36
0.12

0.000
0.000

1.241
0.183

0.05s
0.058

1.00
0.46

0.090
0.00Q

1.780
0.738

8 0.0622
5 0.0560

0.42 0.52
0.52 2.12

0.000 0.000
0.00Q 0.00C

0.380 0.565
0.431 0.806

0.0594 0.0860
0.G573 0.054

0.68
- 2.12

¢.000
0.000

0.523
0.515

7 0.0580
9 0.05%62

LA AR AL LSRR A sl s it i, bl e st atetisd ot RtEa oR 2 AR 3

LA 2 2 2 L b s bt st i s R RR Rt R ata ol X2

ANNUAL TOTALS FOR YEAR 83

(INCHES) (CU. FT.)  PERCENT
PRECIPITATION 11.07 40184.  100.00
RUNOFF 0.000 0. 0.00
EVAPOTRANSPIRATION 7.833 28435. 70.76
PERCOLATION FROM LAYER 8 0.7030 2552, 6.35
CHANGE IN WATER STORAGE 2.534 3197. 22.89
SOIL WATER AT START OF YEAR 40.06 145402,
SOIL WATER AT END OF YEAR 42.59 154598,
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
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ANNUAL WATER BUDGET BALANCE 0.00 o. 0.00

(22 2 S E XX RA RS RS EER2RalERRldstila R Rl dddd sl R S 2R Y T

P I R L R L T T g R R S L R 2 2y R Yy PR g PRy SRR R g g

MONTHLY TOTALS FOR YEAR 84

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 0.23 0.94 1.01 0.60 0.55 0.99
0.06 0.00 0.42 0.07 1.83 0.57

RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION 0.547 1.310 1.126 0.451 0.524 1.144
( INCHES) 0.726 0.300 0.243 0.202 0.241 0.675
PERCOLATION FROM 0.0557 0.0518 0.0S50 0.0530 0.0546 0.0528
LAYER 8 (INCHES) 0.0546 0.0549 0©.0536 0.0561 0.0554 0.0588

EE 2 2 2 & R X AR st il il iR Rttt 2R s it

S - A AR AN N AR AN RN NN RAN NN RA RN AN N RN N e A e R AT RN

ANNUAL TOTALS FOR YEAR 84

T (INCHES) {Cu. FT.) PERCENT
PRECIPITATION 7.27 26390. IEETSB-
RUNOFF TTTT _.Q.oo0- 777 0. 0.00
EVAPOTRANSPIRATION 7.491 27191. 103.03
PERCOLATION FROM LAYER 8 0.6562 2382. 9.03
CHANGE IN WATER STORAGE -0.877 -3183. ~12.086
SOIL WATER AT START OF YEAR 42.59 154598,

SOIL WATER AT END OF YEAR 41.71 151416.
SNOW WATER AT START OF YEAR 0.00 a.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE Q.00 ag. 0.00

LEE SRS SR XA E LRSS R XX R X XS X2 X2 2ot A R R RS ]
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MONTHLY TOTALS FOR YEAR

BS

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 0.34

0.12
RUNOFF (INCHES) 0.000
0.000

EVAPOTRANSPIRATION 0.716
(INCHES) 0.171
PERCOLATION FROM 0.0609
LAYER 8 (INCHES) 0.0850

Q.82
0.01

0.000
0.0C0

1.086
0.155

0.36
0.63

Q.000
0.000

0.463
0.171

0.0572 0.068
0.0%07 0.092

0.01 0.12
0.46 1.24

0.000 0.00Q0
0.000 0.0C0

0.271 0.223
0.140 0.378

5 0.0880 0.074
3 0.1020 0.103

0.15
0.86

0.000
0.000

0.186
0.835

7 0.0771
7 0.1119

AEREREREAARNEEARAERARNNATIAARAAANNAN AR A RN AR AAR AR AR RN AAAANREAAAANRNRR

- AREREEE AR AT LR EAAAAAAAARAAAARNRTR AR R RN NN N W AW e oo o e o o o o e o 9 e e e o e o o o o o

ANNUAL TOTALS FOR YEAR 85
(INCHES) (CU. FT.) PERCENT
PRECIPITATION 5.12 18586. 100.00
RUNOFF 0.000 0. 0.00 .
- ————=---—-—-—-EVAPOTRANSPIRATION - - 47796 - 17408. $3.66 .

PERCOLATION FROM LAYER 8 0.9909 3597. 19.35
CHANGE IN WATER STORAGE -0.666 .~2419. -13.02

SOIL WATER AT START OF YEAR 41.71 151416.

SOIL WATER AT END OF YEAR 41.05 148996.

SNOW WATER AT START OF YEAR 0.00 0.

SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

LA AR AL AR Sl RS s st il sl st R X R 2 a2 Ratlis 2R PR R 2]

LEA AR LR RS SR LRSSt 2R 222 RS RS R R RRERR RS XL B2

MONTHLY TOTALS FOR YEAR

86
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PRECIPITATION (INCHES)

RUNOFF (INCHES)
EVAPOTRANSPIRATION
( INCHES)

PERCOLATION FROM
LAYER 8 (INCHES)

WHC-SD-W296-ES-01 , Rev.

0

S[«fe/'{' 10 o 1Y

_ JAN/JUL. FEB/AUG. MAR/SEP. APR/OCT. MAY/NOV JUN/DEC

1.76
0.21

0.000
0.000

0.622
0.181

0.1160
0.1254

1.21
0.02

0.000
0.000

1.597
0.159

0.107
0.124

0.76
0.96

0.000
0.000

0.666
0.400

7 0.121
9 0.120

7
Q

0.00
0.29

0.000
0.000

0.288
0.205

0.11%6
0.1227

0.30
0.65

0.000
0.000

0.236
0.312

0.124
0.117

0.00
Q.77

0.000
0.000

0.188
0.502

8 0.1213
4 0.1196

LA R A R AR LA EELELERAEEEESESEEEEREEELERRRE SRS R 2222 2R 2Rt 0)

LA AR AL 2SR ARt Rt il Rttt a2 2 22222220 zRi22 2 XY X 2

ANNUAL TOTALS FOR YEAR 86
(INCHES) (CU. FT.) PERCENT

PRECIPITATION “Te.93 25156, 100.00

RUNOFF 0.000 0. 0.00

EVAPOTRANSPIRATION 5.356 19441. 77.28

PERCOLATION FROM LAYER 8 1.4411 5231. 20.80

CHANGE IN WATER STORAGE 0.133 484. 1.92

SOIL WATER AT START OF YEAR 41.08 148996,

SOIL WATER AT END OF YEAR 41.18 149480.

SNOW WATER AT START OF YEAR 0.00 0.

SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

EE A R A 8 8 R A R RS SAeRAl sl sad ARl sl lis Al 2R 2 X R T

LA AR S e R R st SRl iR sttt Al 22Xt REER SRS RN T

MONTHLY TOTALS FOR

YEAR

87

PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

0.80
0.50
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RUNOFF (INCHES) 0.000

0.000
EVAPOTRANSPIRATION 0.754
(INCHES) 0.195
PERCOLATION FROM 0.1178
LAYER 8 (INCHES) 0.1063

0.000
g.c000

1.19%
0.175

0.104
0.104

0.000
0.000

1.268
0.149

7 0.1140
4 0.0994

0.00Q
0.000

0.394
0.139

0.1085
0.1010

0

0.000
0.000

0.272
0.13¢

0.110
0.096

iJWU#li&;lq

0.0Q00
0.000

0.216
0.512

1 0.1047
1 0.0978

TIPS TEEZEERSAER 222 EERS SRR R R R 22 Xt 2Rl 2 R R A s s d R R X o R R R}

e T YT YYTEIE LR LR XSS RSS2 222 R 2 R R R R Rl R SRRl LAl SRS

ANNUAL TOTALS FCOR YEAR 87
T (INCHES) (CU. FT.} PERCENT )
PRECIPITATION --;T;;-— 20401. 100.00
RUNOFF 0.0G0 S S G.00
EVAPOTRANSPIRA&ION £.409 19634. 96.24
PERCOLATION FROM LAYER 8 1.2647 4591. 22.50
_CHANGE IN WATER STORAGE -1.054 -3828, -18.753
SOIL WATER AT START OF YEAR 41.18 149480.
SOIL WATER AT END OF YEAR 40.13 145656.
SNOW WATER AT START OF YEAR .00 0.
SNOW WATER AT END OF YEAR 0.00 0.
RANNUAL WB{ER BUDGET BALANCE 0.00 ‘ 0. 0.00

XEXBERERXA RN A AR RRA NN R R R RN w oo oo o i Jr o o o o 3 o 9 3 o o o o ok o e o

AR R AR AN R R AA AT A TR AN AR R AAA AR AR R AA AR ARARNNAARANTANERNRNARRAANANRAARNRRA N AN

MONTHLY TOTALS FOR YEAR

a8

JAN/JUL FEB/AUG MAR/SEP APR/CCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 0.48

0.13
RUNOFF (INCHES) ~ ~~ 0.000
0.000
EVAPOTRANSPIRATION __ _ _Q.949 _
( INCHES ) 0.234
PERCOLATION FROM 0.0963

0.00
0.00

0.000
0.000

0.494
0.19S

0.6Q
0.3%

0.0887 0.0935
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1.12
G.01
0.000
0.000

._.Q.878

0.158

0.0893

0.33 0.11

Q.82 0.40

¢.000 0.004Q
0.000 0.0CQ
0.729 0.2¢98
0.169 0.240
0.0910 0.0869
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LAYER 8 (INCHES) 0.0887 0.0875 0.0837 0.0854 0.0817 0.0835

.i***!**********'***********i********t*ttttttt******tt***!!******t***t**
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ANNUAL TOTALS FOR YEAR 88
(INCHES) (CU. FT.) PERCENT

- - PRECIPITATION 4.39 15936. 100.00

RUNOFF 0.000 0. 0.00

EVAPOTRANSPIRATION 4.827 17s21. 109.95

PERCOLATION FROM LAYER 8 1.0562 3834. 24.06

CHANGE IN WATER STORAGE . =1.493 -5419. -34.00

SOIL WATER AT START OF YEAR 40.13 145656.

SOIL WATER AT END OF YEAR 38.63 140237.

SNOW WATER AT START OF YEAR 0.00 0.

SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

e A AR S A RS A AR LRttt sl st Rl AR X X R R B2 R 2 BT 2 X3 FR LERu g gy

LA A A AL AR S AL SR LSS Rttt st il R X B R 2 2 8 K R R R R R g R R R R

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

79 THROUGH

88

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION
TOTALS o 0.78 0.75 0.66
0.18 0.0% 0.51
STD. DEVIATIONS 0.53 0.46 g.29
0.14 0.12 0.28
RUNOFF
TOTALS ¢.000 0.000 0.000

0.000 0.000 £.000

STD. DEVIATIONS 0.000 0.000 0.000

TTTT0.G0077 70,0007 70,0007 700007 T TG.000 7

EZVAPOTRANSPIRATION

C-34

Q.44
0.41

Q.40
.40

0.50
1.09

0.41
0.57

0.000 0.000
0.000 0.000

0.000 0.000

Q.42
1.25

0.40
0.60

0.000
0.000

0.000
Q.000
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TOTALS 0.700 1.052 c.787 0.485 0.554 0.463
0.267 0.199 0.333 0.302 0.448 0.536

STD. DEVIATIONS 0.141 0.394 0.512 0.241 0.408 0.322
0.168 0.045 0.235 0.183 0.296 0.167

PERCOLATION FROM LAYER 8

TOTALS 0.0847 0.0772 0.0846 0.0818 0.0845 0.0817
0.0844 0.0844 0.0816 0.0843 0.0815 0.0842

STD. DEVIATIONS 0.0216 0.0195 0.0216 0.0208 0.0214 0.0205
0.0210 0.0210 0.0203 0.0211 0.0205 0.0214

[FZZETR S SRS R 2R 2SR 2 22222 X R R RRRRASRRRRLARSEREREeRERRRRRRElnt RS SR

TSI X2 EEZER RSS2 R 2R R R Rl RaR iR Rt A Rl L 8 &

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 79 THROUGH a8

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 7.08 ( 2.085) 25715. 100.05—
RUNOFF 0.000 ( 0.000) 0. 0.00
EVAPOTRANSPIRATION 6.126 ( 1.334) 22236. 86.47
PERCOLATION FROM LAYER 8 0.9951 { 0.2388) 3612. 14.05
CHANGE IN WATER STORAGE =0.037 { 1.149) -133. -0.52

t**ii*tt*****t***i***ﬁ*##iﬁ*?*i*ii*iiiiiii*ii**********'i'**t*t'ﬁ**t***

L2222 2 AR R R 2l 2l Rttt R il sttt ittt sl R RS nl ]

PEAK DARILY VALUES FOR YEARS 79 THROUGH as

(INCHES) (CU. FT.)
PRECIPITATION 0.93 3375.9
RUNOFF 0.000 0.0
PERCOLATION FROM LAYER 8 0.0040 14.7
SNOW WATER 0.75 2734.6
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2271
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0240

AR E AT E AT T AT R R AR LA A AT AN AN NN RN EAATNATNTAAAARAEAAAERAARAAREAERA AR N AR NN XX N
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FINAL WATER STORAGE AT END OF YEAR 88

LAYER (INCHES) {VOL/VOL)

1 ENT " o.1083
2 4.84 0.0404
3 5.00 0.0417
4 5.12 0.0427
5 5.20 0.0434
6 5.26 0.0439
7 5.31 0.0443
8 5.36 0.0447

SNOW WATER 0.00

L2222 2 R XSl s R AR s iR Rl Rl s il X st R s 2 ] )
Le 2 A R A AL AR L L AR RS Rs Rt lRttitas il Rttt Rttt s Rt RS
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ERDF LEACHATE GENERATION STUDY

e b S W

HANFORD WASHINGTON
10\19\23

2222222222 XXX 222 2 X X2 22 2 2 2 21822 22 2R i 2 il il X Al sl b bl
I EETEETE LSRR R R A 22 R 22222 2R R R R R A R R R R XAl 2Rl i st sl s s

LAYER 1

o o

VERTICAL PERCOLATION LAYER

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =

 _SATURATED HYDRAULIC CONDUCTIVITY =

24.00 INCHES

0.4370 VOL/VOL

0.0620 VOL/VOL

0.0240 VOL/VOL

0.0500 VOL/VOL
_0.,000010000000 CM/SEC

M T ave e e AR 20

VERTICAL PERCOLATION LAYER

THICKNESS =
POROSITY
FIELD CAPACITY

__ WILTING POQINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONRUCTIVITY

LAYER 23

120.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
0.159999996424 CM/SEC

VERTICAL PERCOLATICN LAYER

THICRNESS =
POROSITY
FIELD CAPACITY

LATTTTMNG: DOTANT
TV hdad ik e dWNF & W ALY A

INITIAL SOQIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

c-37

120.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
0.159999996424 CM/SEC



- -SATURA

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTEN

e TVNRDANT
At KR A ek BB dad

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

THICKNESS
POROSITY
FIELD CRPACITY
WILTING POINT

INITIAL SOIL WATER CONTEN
SATURATED HYDRAULIC CONDUCTIVITY

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

THICXNESS
POROSITY
FIELD CRPACITY
WILTING POINT

T
-

.~ INITIAL SOIIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

WHC-SD-W296-ES-01 , Rev. 0

VERTICAL PERCOLATION LAYER

[ad M“hl‘lﬂ’l"l’!?'l"!‘y
S NSRS W e ke o W b b

120.00 INCHES

0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
0.159999996424

VERTICAL PERCOLATION LAYER

120.00 INCHES

0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
0.159999996424

VERTICAL PERCOLATION LAYER

Bk g

120.00 INCHES

0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
0.159999996424

VERTICAL PERCOLATION LAYER

120.00 INCHES

0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
0.159999996424

VERTICAL PERCOLATION LAYER

C-38

120.00 INCHES

0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL

SLee,f‘ Zo¥ 14

CM/SEC

CM/SEC

CM/SEC

CM/SEC
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INITIAL SOIL WATER CONTENT = 0.0450 VOL/VCL
SATURATED HYDRAULIC CONDUCTIVITY = 0.159999996424 CM/SEC

GENERAL SIMULATION DATA

T Tt 77.00

43560. sSQ FT
18.00 INCHES
7.8660 INCHES
0.9000 INCHES
Q.0000 INCHES

SCS RUNOFF CURVE NUMBER'

TOTAL AREA OF COVER

EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 39.0000 INCHES

W NuN

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

SRR USER SPECIFIED RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR YAKIMA WASHINGTON
MAXIMUM LEAF ARER INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 124
END OF GROWING SEASON (JULIAN DATE) = 276

""""""""" . ORMAL MEAN MONTHLY TEMPERATURES, DEGREES. FAHRENHEIT

- JRR/IUL- - - PEB/AUG-- - - -MAR/SEP--- -- APR/OCT--- - -MAY/NOV....- ... JUN/DEC

28.20 36.10 41.90 49.20 57.30 64.50
70.40 68.60 60.90 49.90 38.20 31.50

P2 2222 R 2RSSR RRRREEZ AR 22 SR R R 2R 2 R Rttt bl b bn gl

MONTHLY TOTALS FOR YEAR. 79

JAN/JUL FEB/RUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION {INCHES) ~ ©.53 -  0.17 ~~ 0.54 "~ 0.52 ~~ Q.10 0.00
0.09 0.38 0.20 0.67 1.43 0.99
7 ... RUNOFF (INCHES) ~ 0.000° 0,000 ©0.032 0.000 0.000 0.000
0.000 C.0Q0 0.00Q0 0.006 0.039 Q.002
EVAPOTRANSPIRATION 0.8313 0.365 Q.165 0.391 0.204 0.172
{ INCHES) 0.167 0.1687 0.141 0.626 0.707 0.521
PERCOLATION FROM 0.0c888 0.0802 0.40888 0.0860 0.0888 0.0860
LAYER 3 (INCHES) 0.0888 0.0883 0.0859 0.0888 0.0859 0.0887
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ANNUAL TOTALS FOR YEAR 79
(INCHES) (CU. PT.) PERCENT
PRECIPITATION 5.63 20437. 100.00
RUNOFF 0.079 286. 1.40
EVAPOTRANSPTIRATION 4.440 16118. 78.87
PERCOLATION FROM LAYER 8 1.0457 3796. 18.57
CHANGE IN WATER STORAGE 0.065 237. 1.16
SOIL WATER AT START OF YEAR 39.00 141570.
SOIL WATER AT END OF YEAR 39.07 141807.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

LE R A LS AR R s 2 Rl iR R o Xt a R RS R XY B Y B R 2 R R R R R RN Ry g
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MONTHLY TOTALS FOR YEAR

80

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 1.32

0.00

RUNOFF (INCHES) 0.000
0.000

EVAPOTRANSPIRATION 0.443
... {INGHES) .. ... 0.300
PERCOLATION FROM 0.0886
LAYER 8 (INCHES) 0.0874

1.30
0.02

0.000
0.000

1.268

0.082
0.087

0.30
0.85

0.000
0.351

1.108
0.757

0.86
0.33

0.173
0.000

0.587
0.399

8 0.0884 0.0854
1 0.0838 0.0862

1.43
0.44

0.332
0.001

1.552
0.274

0.088
0.082

0.96
1.89

0.006
0.223

0.819
0.336

0 0.0849
9 0.0851

LA E AR R SRS REESRRRERR i tl2ARRRRARERRE R R a2 R a2 R XX 2 X 28 2 8 2 3 2 2 22"}

LA AR AR RS AL L LRSS R SRRl s sttt 2R 2R R R X2 Y
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ANNUAL TOTALS FOR YEAR 80

- —— - e

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 9.70 35211. 150.63-
RUNOFF 1.086 3943. 11.20
EVAPOTRANSPIRATION 8.078 29324. 83.28
PERCOLATION FROM LAYER 8 1.0306 3741. 10.62
CHANGE IN WATER STORAGE -0.498% -1797. -5.10
SOIL WATER AT START OF YEAR 39.07 141807.
SOIL WATER AT END OF YEAR 38.57 140011.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

KA AW A W W A e e oy W ok e o e e e o oie ol ok e e e e e e e s e o o e e s e o o o v o O o o vk T o O O W o O O R o ol o o e S i ol ol ol

L2 2222222222222 2R 22222222l 2l ad iR Rassdadd sl st lil RS s bl l Rl

MONTHLY TOTALS FOR YEAR 81

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

-

PRECIPTITATION (INCHES) 0.56 0.60 0.70 0.02 0.99 .43
.19 0.03 Q.60 0.39 1.08 1.45

RUNOFF (INCHES) 0.000 0.000 0.10S 0.000 0.306 0.000
0.000 0.000 0.026 0.000 0.107 0.000

EVAPOTRANSPIRATION 0.758 1.242 0.592 g.277 0.984 0.505
(INCHES) 0.293 0.233 0.194 0.175 0.587 0.602
PERCOLATION FROM. _______0.0845_.0.0757_0.0832_ 0.0798 0.081l6 0.0782
LAYER 8 (INCHES) 0.0800 0.0791 0.0757 0.0773 0.0739 0.0754

(A 2222 R 22222l i d s i A AR EZ AR A2t e R b s A2l RS

LA R R R AL sttt R RRssRRRERRSSSRRRRLELESELEREEERES D]

ANNUAL TOTALS FOR YEAR 81

.

( INCHES) (CU. FT.} PERCENT
PRECIPITATION 7.04 25555, 100.00
RUNOFF 0.544 1976. 7.73 '
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EVAPCTRANSPIRATION 6.419
PERCOLATION FROM LAYER 8 0.9443
CHANGE IN WATER STORAGE -0.867
SOIL WATER AT SfART OF YEAR 38.57
SOIL WATER AT END OF YEAR 37.70
SNOW WATER AT START OF YEAR 0.00
SNOW WATER AT END OF YEAR 0.00
ANNUAL WATER BUDGET BALANCE 0.00

Shee b of 1M

23300. 91.18

3428. 13.41

=-3148. -12.32
140011.
136862.
0.
0.

0. 0.00

LR 222222222 22222 222X R asddaldliadsddadslasslasddaltlidaitti st ishlyd s

AR R R A AR AR R AN R AN AR A RN REAANA TR R AN A RAANRARNARRN NN AR AR A AR e

MONTHLY TOTALS FOR YEAR 82

PRECIPITATION (INCHES)

RUNOFF (INCHES)

EVAPOTRANSPIRATION
{ INCHES)

PERCOLATION FROM
LAYER 8 (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

0.38 0.57 0.30 0.75 0.28
0.22 .20 0.55 1.37 0.91

. 0.000  0.Q00 0.000 0.031 0.000.
0.000 0.000 0.000 0.449 0.101
0.724 0.721 0.401 0.934 0.341
0.207 0.189 0.359 0.550 i.o88
0.0744 0.0664 0.0726 0.06%3 0.070
0.0687 0.0678 0.0647 0.0659 0.062

0.75
1.79

0.003
0.012

0.591
0.618

7 0.0674
9 0.0640

L2222 2R X222 2222222 Rl 2 222222 2222 2R 2R Rttt iR d s

L2222 2R 2222222 22t R il X2 222222 2R ol i ssltlat Rl s

ANNUAL TOTALS FOR YEAR 82

PRECIPITATION

RUNOFYF

EVAPOTRANSPIRATION

PERCOLATION FROM LAYER 8

CHANGE IN WATER STORAGE

{INCHES)  (CU. FT.)  PERCENT
8.07 29294, 100.05-
0.595 2161. 7.38
, - 6.722 24402, 83.30
0.8148 2958. 10.10
-0.062 -226. -0.77
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SOIL WATER
--—-SQIL WATER
SNOW WATER AT

SNOW WATER AT

WHC-SD-W296-ES-01,

START OF YEAR

END OF YEAR

ANNUAL WATER BUDGET BALANCE

37.

37.

70
e4

Q.00

0.00

.00

Rev. 0

136882.

136636.
0.
0.
0.

0.00

fﬁwei'—]oglq

L2 22 AR R R AR ERRRRRRsRiRR Rl il ittt i 2R 2Rl s 2R X
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MONTHLY TOTALS FOR YEAR

83

PRECIPITATION (INCHES) 1.44
0.31
RUNOFF (INCHES) 0.131
. 0.000
EVAPOTRANSPIRATION 0.674
{ INCHES } 0.199
PERCOLATION FROM 0.0631
LAYER ' 8 (INCHES) 0.0580

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.36
0.12

0.000
0.000

1.241
0.183

0.0562
0.0571

1.00
0.46

0.012
0.000

1.780
0.738

0.0614
0.0545

0.42 0.52 Q.68
0.52 2.12 2.12
0.000 0.024 0.032
0.060 0.309 0.233
C.380 0.565 0.523
0-431 0.606 0.515
0.0586 0.0597 0.056%
0.0556 0.0530 ©0.0540

LA 22 R R 2l ARttt il tEERRRRRESS 2R XY X2 2 X

LA RS AR SRR RS SRRRAs Rt td iR SRR LR 2R

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNCFF

EVAPOTRANSPIRATION

PERCOLATION FROM LAYER 38

CHANGZ IN WATER STORAGE

.. SOIL
SCIL WATER AT
SNOW WATER AT

SNOW WATER AT

WATER AT.

-START OF YEAR

END OF YEAR
START OF YEAR

END QF YEAR

(INCHES) (CU. FT.) PERCENT
11.07 40184. 100.00
0.741 2690. 6.69
- 7.833 28435. 70.76
0.6880 2498. 6.22
1.807 6561. 16.33
37.64 136636.
39.45 143197.
0.00 0.
0.co 0.
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Sheé* a o#lq

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

L2 4 22 2R R AR R ARl R R R 2 X X T R R RUR R L RNR R R

L 2 2 A 2 222 2 Al sttt sttt addi s iRl s XYY R 22"

MONTHLY TOTALS FOR YEAR 84

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 0.23 0.94 1.01 0.60 0.55 0.99
0.06 0.0C 0.42 0.07 1.83 0.57

RUNGCFF (INCHES) 0.000 0.060 0.067 0.000 0.000 ¢.000
0.000 0.0G0 0.000 0.000 0.126 0.000

EVAPOTRANSPIRATION 0.547 1.310 1.126 0.451 0.524 1.144
{ INCHES) 0.726 0.300 0.243 0.203 0.241 0.675
PERCOLATION FROM 0.05233 0.04%1 0.0518 0.0495 0.0504 0.0481
LAYER 8 (INCHES) 0.0491 0.0484 0.0462 0.0472 0.0450 0.0459

LA A R R R SR a8l s sttt ilasd sl i st tit it a2 2 R 2 22 20 2

***i****i*ﬁ***ttttt**t*t*ttt*!*t**ttt*tiﬁ‘**t*tt*tt*it't**‘***!********

* .

s e ANNUAL TOTALS FOR YEAR 84

(INCHES) (CU. FT.) PERCENT

PRECTIPITATION 7.27 26390. 100.00
RUNCFF 0.193 701. 2.66
EVAPOTRANSPIRATION 7.491 27191. 103.03
PERCOLATION FROM LAYER 8 0.5841 2120. . 8.03
CHANGE IN WATER STORAGE -0.998 -3e22. -13.73
SOIL WATER AT START CF YEARR . 39.45 143197.
SOIL WATER AT END OF YEAR 38.45 139575.
SNOW WATER AT START OF YEAR 0.00 Q.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

e R AL A RS RS Es Rt ARl sttt iR Rt R iRt}
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e 2222222222 FR 222222 A2 22 22200 R ad i s RS2SR ED R

T T T T " MONTHLY TOTALS FOR YE 85

B

JAN/JUL FEB/AUG MAR/SEP APR/QCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES) 0.34 0.82 0.36 0.01 0.12 0.15
T T T - 0.1z 0.01 0.83 0.46 1.24 0.86
RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.119 0.011
EVAPOTRANSPIRATION 0.716 1.086 0.463 0.271 0.223 0.186
{INCHES) Q.171 0.155 0.171 0.140 0.378 0.835
PERCOLATION FROM 0.0453 0.0404 0.0442 0.0423 0.0431 0.0412
LAYER 8 (INCHES) 0.0421 0.90416 0.0397 0.0406 0.0388 0.0397

Y Y2 2 222222 X3 222 2R R LR R LR R AR R AR SRR Rl RS LA

Y 22222223 AER 22T RIS R AR R AR Rl RERA Rl R SRR

ANNUAL TOTALS FOR YEAR 85

( INCHES) (CU. FT.) PERCENT
PREGIPITATION 5.12 18586. IGETSS'
RUNOFPF . 0.130 473. 2.54
EVAPOTRANSPIRATICN 4.796 . 17408. 93.66
PERCOLATION FROM LAYER 8 0.4991 1812. 3.75
CHANGE IN WATER STORAGE -0.305 -1107. ~5.95
SOIL WATER AT START OF YEAR 38.45 139575.

SOIL WATER AT END OF YEAR 38.15 138468.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 .
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

LES S 2R XL R Z2ZRR R xR 2R RRRRRREREZ 22 22 R it iil Rl st b bl A hnl hh Rl

(2222222222222t isd s isd ettt bbbl b bt b

MONTHLY TOTALS FOR YEAR 86
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Sheet 108 14

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION (INCHES}) 1.76

0.21
RUNOFF (INCHES) 0.025
0.000
EVAPOTRANSPIRATION 0.622
( INCHES) 0.181
PERCOLATION FROM 0.0392
LAYER 8 (INCHES) 0.0368

1.21
0.02

0.013
0.000

1.597
0.159

0.0350
0.0364

.76
0.96

0.000
0.155

0.666
0.400

0.038
0.034

4
9

g.c0 0.30
0.29 0.65
0.000 0.000
0.000 0.000

0.288 0.236
0.205 0.312

0.0367 0.037
0.0357 0.034

0.00
0.77

0.000
0.000

0.188
0.502

6 0.0360
3 0.0351

LA AR L 2 22 22 st s s ot d sttt ad i sl ad s o 2 B X 2" 2 2 E 2 2202 2"

LA AR RS & A RS AR R st il il Rt st Rt 2 A 8 X 2 2 X2 22 2 R0 2 2 Y

ANNUAL TOTALS FOR YEAR 86
(INCHES)  (CU. FT.)  PERCENT

PRECIPITATION 6.93 +25156. 100.00
RUNOFF 0.193 699. 2.78
EVAPOTRANSPIRATION 5.356 19441. 77.28
PERCOLATION FROM LAYER 8 0.4361 1583. 6.29
CHANGE IN WATER STORAGE 0.946 3433.  13.65
SOIL WATER AT START OF YEAR  °  38.15 138468.. -
SOIL WATER AT END OF YEAR 39.09 141901.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

LA RS AR SRRttt i ad i X 2Rl s XXX YRR 2R 2 2 20 K2 22" 2 2%

LA A A S AR AL RS L AR ARl sd sttt R s s T X2 2"2"

MONTHLY TOTALS FOR YEAR

87

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATIOR (INCHES) .80
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RUNOFF (INCHES) 0.000

0.003

EVAPOTRANSPIRATION 0.754
{ INCHES) 0.195
PERCOLATION FROM 0.0348
LAYER 8 (INCHES) 0.0333

0.013
0.000

1.199
0.175

0.031
0.032

0.047
0.000

1.268
0.149

2 0.024
1 0.031

3
8

0.000
0.000

0.394
0.139

0.0329
0.0327

0.000
0.000

0.272
0.136

0.0338
0.0315%

SL\EU\L W of 14

Q.000
0.172

0.218
0.512

0.0324
0.0324

AAEEREEEAERARARTIAAEEARNAAAAAANAAAAAAR AR ARk AA AR AR Rk r

Y Ar iy ve ve v W e e ke e i o o o ke e e e e e e e e o e e e e e olr e ok o o e o o ol ol sl v v o W W e W o T O O TR O O e v e ol o ol sl s ok W o e O e e e

ANNUAL TOTALS FOR YEAR 87

(INCHES) (CU. FT.)  PERCENT
PRECIPITATION 5.62 20401. 100.00
RUNOFF 0.235 8s53. a.18
EVAPOTRANSPIRATION 5.409 19634. 96.24
PERCOLATION FROM LAYER 8 0.3943 1431. 7.02
CHANGE IN WATER STORAGE -0.418 -1518, -7.44
SOIL -WATER AT START OF YEAR 39.09 141901.
SOIL WATER AT END OF YEAR 38.67 140384.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0. ‘
ANNUAL WATER BUDGET BALANCE 0.00 T, 0.00

MONTHLY TOTALS FOR YEAR

as

Hr RN AR NN TN R NN N TN SRRk w ok ddedededr iy de de o o o o o o ol dr o iy W o o o o o ol e o o ol o o o

AR R A LS a2 2R it i a0 2SR RRR R R Rt s 2t R 2]

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

-PRECIPITATION (INCHES) - 0.48 -
: 0.13
RUNOFF { INCHES) 0.000
0.000
. EVAPQTRANSPIRATION.. ..... 0.949 .
{ INCHES) 0.234
- PERCOLATION FROM - §.0323

G.06 -

.00

0.000
0.000

0,494,

0.195

R

e e R

L ==

0.0318
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LAYER 8 (INCHES) 0.0317 0.0317 0.0306 0.0316 0.0306 0.0316

1222 XTSI SR 23 2 X2 i R a2l lsd iR e il Y2yl L2 22 0 29

(22 EE 22 2R 2R 22 R 22222 R 22d i iRl XX Rilll il i 2t iRl ]

ANNUAL TOTALS FOR YEAR a8

(INCHES) (CU. FT.) PERCENT
PRECIPITATION : 4.39 15936. 100.00
RUNOFF 0.109 396. 2.48 .
EVAPOTRANSPIRATION 4.827 17521. 109.95
PERCOLATION FROM LAYER 8 0.3756 1363. 8.56
CHANGE IN WATER STORAGE -0.921 -3344. -20.98
SOIL WATER AT START OF YEAR 38.67 140384.

SOIL WATER AT END OF YEAR 37.75 137040.
SNOW WATER AT START OF YEAR 0.00 Q.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

t**it*ttt*t*iitt*ttttt***i*ﬁ'tt**t't#*i*t*#w*iw*wtttt*t*‘****ﬁ**iﬂ*ﬂ'ﬂ#

L2222 22 2R 2R 22222 XX d 22222 22X ot R Rt le s sttt had sl Al )

AVERAGE MONTHLY VALUES IN INCHES FOR YERRS 79 THROUGH 88

wmoes o JANFJUL - FEB/AUGS MAR/SEP-APR;/OUT MARY/NOV JUN/DEC

TOTALS 0.78 0. 0.686 Q.44 0.50 0.42
-0:18 - - 0,09 - -0.81 -0.41 .09 1.25
STD. DEVIATIONS 0.53 0.46 0.29 0.40 .41 0.40
0.14 0.12 0.28 0.40 0.87 0.60

RUNOFF
TOTALS 0.016 0.003 0.026 0.031 C.067 0.004

0.000 0.000 0.083 0.046 0.080 0.065

STD. DEVIATIONS 0.041 0.005 0.036 0.060 0.133 0.010
0.001 0.000 0.115 0.142 0.097 0.101

EVAPOTRANSPIRATION
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g.700

TOTALS
0.267
STD. DEVIATIONS 0.141
0.168

PERCOLATION FROM LAYER 8

TOTALS 0.0604

0.0576

STD. DEVIATIONS 0.022%

- - 0.0224

1.052
0.199

0.394
0.045

0.0547
0.0571

0.0208
0.0223

0.787
0.333

0.512
0.235

0.0595
0.0548

0.0225
0.0215

0.48%
C.302

0.241
0.183

0.0571
0.0561

0.0218
0.0221

Rev.

0

0.563
0.448

0.431
0.296

0.0585
0.0539

0.0225
0.0213

Shef 13 614

0.464
0.536

0.323
0.167

0.0562
0.0852

0.0217
0.0219

tA R R R R SRR LRl R R st dRRRiih i st a2 R s Rt AR R s X X )

AR EARTAA A AARARRAEREE R A AAAA AR AAAAAARAAANARAAAARA AR drdr e W ok oo

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 79 THROUGH 88
(INCHES) (CU. FT.) PERCENT
PRECIPITATION 7.08 ( 2.085) 25715. 100.00
RUNOFF 0.391 ( 0.336) 1418. 5.51
- EVAPOTRANSPIRATION 6.137 { 1.351) 22277. 86.63
PERCOLATION FROM LAYER 8 0.6813 ( 0.2626) 2473, 9.62
CHANGE IN WATER STORAGE -0.125 { 0.890) -453. -1.76

LA A R S A A AL S AL E SRR S st d sttt sttt R XY LT T BUE R R R RN

LA AR S AR ARA AL LSRRl R dddRRil Rt RR 22 X XY RN IR TR TR TR RS

PEAK DAILY VALUES FOR YEARS 79 THROUGH 88
{ INCHES) (CU. FT.)
PRECIPITATION To.s3 T 3375.9
RUNOFF 0.449 1630.7
PERCOLATION FROM LAYER 8 0.0029 10.4
SNOW WATER 0.75 2734.6
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2802

L. . ... MINIMUM VEG.

LT A uinl v

SOIL WATE

LAA RS AL EEELEELSEEESEEEEEEEEEEREEREEEREEEEEEEEEEEEEE R YRR R R R Ry R RN
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LER A AL LSRR RSl it ERRR R Rl il XX 2 22

FINAL WATER STORAGE AT END OF YEAR gg

LAYER (INCHES) (VOL/VOL)

1 TTaaz " 0.1424
2 4.81 0.0401
3 4,95 0.0412
4 5.00 0.0416
5 4.97 0.0414
6 4.90 0.0409
7 4.85 0.0404
8 4.85 0.0404

SNOW WATER 0.00

LA R R R R d 2Rt iR R 22 R Rl st i 2R et Y L]
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MEMCORANDUM

TO: Larry Bennett, MW Boise October 29, 1993
Pam Ankrum, MW Richland
Project File

FR: Frank Shuri, GAI Redmond

RE: SURFACE WATER AND LEACHATE MANAGEMENT AT COMMERCIAL WASTE
FACILITIES, Job No. 923-A024

- Facility: - Chernical Waste Management of the Northwest
Arlington, Oregon Facility

Contact: Ms. Nancy Proctor
(503) 454-2643

Landfill L-13 produces about 50,000 to 100,000 gallons of leachate annually. The landfill area
at the ground surface [i.e., the catchment area for leachate] is 19 acres.

[Landfill L-13 is about 60 feet below ground surface and is presently being filled above grade.]

arlngtn2.w51
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APPENDIX D

INTERIM COVER COSTS
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Sheet 204 3
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0300|  Ahermate method of fgueing paving costs . , .
0810 Bindes course, 3- 172" thick 8251 630 | 160 [ I I3 288 25 137 3
0811 2* thick 6 | iz o 258 Y, 090 B
] T thick - Wil [ 1 & | 1B i EH uy
o # thiek T v | 90| o ] 19 L7 7976 Hu
0850 Weanng course, 1° thick 8258 | 515 | J67 76,50 14 3 1310 FEY)
0as1 1162 thick 630 | 182 %50 ERE) 19 283 u%
- s =] = - I % 264 7] 7
0883 2-142° thick nlan %50 258 245 50 %50
] 3" thiek + |0 [10] ¢ 6.9 w 728 328 3
108 0010 ASPHALTIC CONCRETE At the plant (145 kb per C.F.) Ton 150 ] L] L
0200] ANl weather paiching miax e 79 1] 09
0300{  Berm mix 1) 750 0%
0300|  Base mix 2550 1) pLE]
0500[  Bincer max 2550 55 050
£550]  5and of sheet min 250 75 05
000}  Rectaimed pavement in stockpile _ __ . ] . a1 -1 9.5 918 0.5
20 Recycled pavement, at plant. rtic cld: new, 70:30 19 19 H} B
2120 Ratio oid: new, 3070 ¥ 250 aw %
112} G010 { CALC!UM CHLORIDE Detvered, 100 (. oags, iruckicad lots T 00 w0 L
Q7000 Salution. 4 b, fake per galon, tank truck deivery Gal, 62 ] 3
T
58 See the Referenca Secifon for reference number infcrmation, Crew Listings and C2y Cost Ince™®

D-4



WHC-SD-W296-ES-01 ,
025 | Paving and Surfacing

Rev.

0

Sheet 204 2

1893 AR
025 100 | Waik/Rd/Parkng Paving . Taor E?;Lstr.
T010] COLD LAID ASPHALT PAVEMENT 0.5 gal. asphai’s.Y, pes in. deplh 116
o20|  Well gaded granuiar sgpegate
0| Blade mied n windrows, spread & compacted 4 cowrse B90K | 1.600 | 635 | &Y. 150 7 7] 535 625
00 Traveling plant mixd ln windeows, compactad 4° course 8908 | 3000 | 016 150 35 A6 4 5 E
) Rotary plant mixad in place, compacted 4° course * 3500 di4 160 30 39 123 V5
00 Central stationary plant, mixed, comgactad 4" course 836 | 7.200] 006 | < 120 12 16 1.8 sl
F0010] CONCRETE PAVEMENT Inchuding joints, finishing, and curing , W g
mJ Fied form, 12° pass, unveiniorcad, 6” thick 826 [3000] 029 | &v. 135 Il 80 un 85| @
00 7" thick 28501 031 1575 & & 1] ] 3
0100 8 thick 2700 | 03 18 8 5 19.34 asn| o
B0 & thick 2900 | 030 050 8 7] 2118 1) -
] 0300 10" thick 2100{ 042 2250 8 8 U2 as| g
0 12° thick 1.8001 049 3] 1.02 1 [0 7]
050 15° thick v |1500] 059 | | !} 12 120 %42 [l
W10]  For small imeguiar areas, add 100% 100%
0600]  For continuous welded steel reinforcement over 10° wide, add sy, 430
B10{  Under 10" wide, 3dd 645
j G700} Finishing, broom finish small areas e 135 | 19 ¢} A P¥E| 408
= T [0 Transverse expansion joints, incl, premoided bit. it. fller el |1 | m|LF 1 3 16 589 310
0740|  Transversa construction joint using bulkhead BEAE 145 9.0 34 4| 17.20
. W9|  Longitudinal joint Us bars, grouted g3 0 | S| & 2251 1085 820 2130 2850
| 1000 - -Cusog, with sprayed marmivans by hand 2oablrsal oy b sy, 15 20 3 48
1650  For inlegral colonng, See div. 033-126
T 3000]  Cold placing inc. cleaning, 1-1/2" thick g32 170 | 1es ] sy ¥} 950 EN] 17
Ess 122{ 00i0] FINE GRADE Area to be paved with grader, small area BlIL| 800 [ 020 E] X 113 L
o 0100 Large area * 2000 | 008 17 28 45 7 | w—
- WO0|  Grade subgrade for base course, foadways 8328 |17.000( 001 | 4 i) ] 19 1
B 0300  Fine grade, basa course for paving, see div. 022-308
o 1020 For large parking lots 832C| 5000 | 010 | SY. A R 5 5
= 1050 For small ireguiar areas | {2000 | 024 5 51 133 169
1 [1100]  Fine grade for slab on grade, confined area, machine v [1500] 032 59 1.08 %3] 255
Y 1150 Hand grading g8 ! 700 ) 0n 6 06 n L1
1200]  Fine grade granular base foy sidewalks and bikeways 863 | 2000 | 020 3 0 4 6
= 3000]  Hand grade select gravel, including compaction, 4° deep 818 | 55 | o83 8 08 91 1.3
2 3100 6" deep 100 | 060 L5 1 126 E
71 3120 8 deep v | 300 | 080 154 15 169 243
; 3300y Fiaishing grading siopes, gentle BllL| 89001 002 7] 06 10 1
=] ] Slaso slopes * {7000 o0z ] 05 08 13 1
: 128 00191 SIDEWALXS, DRIVEWAYS, & PATIOS No base 128
— 0020 Asphaitic concrete, 2° thick B3} 120 | 067 ) s, 295 131 Y 43 5.50
) T pRT Y 16 43 13 525 5.40
— 0110{  Bedding for brick or stone, mortar, 1° thick ol | 300 | 0s3] sF 2 .14 135 2
0120 2 thick 00 | 0% 45 R FRY] 115
=Ta 0130 Sand, 2 thick 818 ] 3,000 ) 003 0 % a i 18
- 0140 ¥ thick “ {40001 006 | ¢ 15 12 01 28 3
3 83007  Concreie, 3000 psi, cast in place with 6 x 6 + W1.4 1 W1.4 mesh;
3 030 Droomed fiksh, 70 base, & thick B2¢ | 600 | 030 { if. 7] 8 119 235
=1 1350 5 thick | Isislou] | 110 % 208 268
3 o §° thick v |[SI0] 0] ¢ 128 162 130 19
- 0440 For other finishes, see Div. 033-450
CT[WS]TTT 7 For tank R graver base, 4* hick, add B8 | L0 010 | & 12 18 7 k7] BT
— (520 8" thick, add © | 1eo0 | ois b, 2 0 5 b
0530 Exposed aggregate finish, 3dd to above, Munimuem g24 | 1875 o3 .08 2 &7 z
T3 | 0660 Masimum i5 | 053 2 1.14 i35 159
4] Pattemed surface, acd to atove min. 1,200 { 020 A3 4 37
- 0710 Maximym v | S0t 0] § L34 104 150
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